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Avco helps defend America from sea to space. 


Global security and peace depend upon an America geared to a space-age concept of defense 


At Avco, skilled manpower and modern machines supply the attention and emphasis this con- 
cept deserves. Alert to the responsibilities of peace are: Avco-Everett Research Laboratory 

investigating problems in gas dynamics and space technology; Crosley—communications, radar 
infrared, electronic control systems, missile fuzing; Lycoming—aircraft, marine and industrial 
power plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless steel 
Structures; Pre-Flite Industries Corporation—jet engine starters, ground support and test 


equipment; Research and Advanced Development Division—basic and applied research in 


and engineering. ql 
17 Ny 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, 
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nalytical 
Engineers: 


Are your skills being used 


in truly advanced work? 


Are you satisfied with the way your native 
abilities, training and experience are 

being utilized? Is the scope broad enough for 
you? Must you constantly tread the same 
territory, or can you plunge into the woods to 


pit your skills against new challeng 


If you are not interested in exploring new 


technological terrain, you will not be interested 
in System Development Corporation. For 

our work is concerned with the development of 
extremely large control systems in which 

the relationships of men and machines pose 
entirely new problems for analytical engineer 
At the present time we have key openings for 
engineers with proved analytical ability in the 


computers and 


areas of communications 
information 
theory, weapons system analysis. Please 

send your inquiry to Mr. E. A. Shaw, SDC, 2414 


Santa Monica, California 


ociated equipment, simulation 


Colorado Avenue 


“A Mathematical Model of an Air Defense 
Operation and a Method of Evaluation,” a paper 
by SDC’s staff, is available upon request. Please 


address inquiries to Mr. E. A. Shaw at SDC 





SYSTEM DEVELOPMENT 
CORPORATION 


Card 



































By STANLEY M. INGERSOLL, Capabilities Engineer 





Engineering notes from the 


REPORTER 


Report Number 1 


A new advance in pressure switching is embodied in our TR 2065. 
Through the use of solid state switching circuits*, SMI has developed a 
pressure switch which is extremely accurate and highly reliable. This new 
unit supplies a switch closure or opening on either an increasing or 
decreasing pressure and is ideally suited to applications where severe 
environments of temperature, vibration and shock are encountered. 

For example, exhaustive tests of a 500 PSI unit have shown that it will 
not chatter when subjected to 50G’s vibration when the pressure input 
is only 0.2% away from the switch point. 

Essentially the TR 2065 is an SMI Bourdon Tube Pressure Transducer 
coupled with unique solid state switching circuits. The result is a pressure 
switch which is friction free and contains no moving parts in contact. 


Principles of Operation As switching pressure is applied to the 
interior of the helically twisted Bourdon Tube ,the tube rotates the arma- 
ture attached to its end. The armature is positioned in a miniature, 
balanced, inductive bridge. A solid state electronic circuit receives the 
signal from the bridge and performs an extremely reliable switching 
function using minute amounts of energy, due to the elimination of fric- 
tion and the minimizing of inertial forces. 

Additional switch points may be added to the TR 2065 without adding 
more pressure sensing elements. Thus, as the number of operations 
increases, the size, weight and cost per switching point decreases. 


Switch Point 
Dynamic Stability: 
Less than 0.25% of full scale when 
subjected to 60G’s shock (10 m.s.) 
and vibration and 100G’s shock 
Vibration: 
(10-55 cps 0.2” SA) (55-2000 cps 60g) 
Hysteresis 
0.1% of the pressure cycle 
experienced by the tube 
Temperature: 
(zero shift) 0.005% per °F 
(scale factor) 0.001% °F 
Long Term Drift 
0.2% per year (approx.) 
On-Off Differential 
0.1% or better 
Repeatability 
0.1% of full scale 


ia 


Pressure Switch, Type TR 2065. 


Typical Specifications 


What are your needs? if your immediate or future applications 
call for pressure switching, write or wire for complete information. 
Address your inquiry to Stanley M. Ingersoll, Capabilities Engineer. 


*Patent applied for 
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COVER: The first Atlas combat 
launching complex is nearing 
completion at Warren AFB, 
Wyo. A special report on this 
developing “first front” of de- 
fense begins on p. 15. 

















SOLAR ENERGY collector for 
satellite auxiliary power is en- 
visioned in this artist’s concep- 
tion of one of the uses of modi- 
fied Paraballoon Antennas. For 
a report on Westinghouse’s re- 
search, see p. 21. 





NEW FCA center set up by 
RCA at Cape Canaveral in- 
cludes this varied collection of 
receiving antennas on its roof, 
to monitor and locate any sig- 
nals that might interfere with 
missile tests. See p. 28. 


THRUST CHAMBER $s stands 
on work base after brazing in 
GE hydrogen bell furnace at 
Aerojet General, which has 
turned out better engines with 
the method while sharply cut- 
ting production time. See p. 35. 
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p JANuary 11 HEADLINES 


Aerojet Proposes Huge Solid Booster 


Company says it’s cleared away all technical barriers to construc- 
tion within eight years of a booster with 5 million Ibs. thrust that 


6 Be rere 


Russia May Already Be Flight Testing a Dyna-Soar . 


Technical Meetings Cost Industry $21.5 Million a Year 
and Their Value Is Questioned 


The New Front—ICBM's Rise on the Prairie 


The nation’s first truly combat ICBM base is nearing completion 
at Warren AFB, Wyo. Last in a series of four special reports 


Mercury Must Get More Money—or Fall Behind 


Program first expected to cost $200 million is now likely to need 
about $350 million—and will miss its schedule unless Congress 


, ASTRIONICS 


Paraballoon Antennas—New Space Tool 


Research indicates it may be practical to use these antennas in 


inflatable earth satellites to do many varied jobs 


RCA Cape Facility Fights Radio Interference 
Data Revealed on Philco’'s IR ‘Filterscan' 


ASTRONAUTICS ENGINEERING 


U.S. Reg. Pdg. 


Brazing Method Makes Better Engines, Saves Time 


Aerojet uses GE hydrogen bell brazing furnace to turn out lighter, 
stronger, more reliable Titan engines—and dramatically cut pro- 
EY ED in. k's ccd pic cts aaa naw Sega chaste ae esse 


MISSILE SUPPORT 


U.S. Reg. Pdg. 


Titan Complexes Pushed by Martin 


Activation Division presses facilities work at Vandenberg and 
Lowry. Unusual construction techniques employed 


>) NEw MISSILE PRODUCTS 


Tap Cartridge Eliminates Chipping 
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You can hear the future tick 
in the last silent seconds 


of a Rocketdyne countdown 
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ee R... THREE... TWO...ONE... a moment of silence. Then a 
giant speaks—and a bolt of man-made lightning flashes 
Nearly every hour of every day, Rocketdyne technicians 
near that dramatic moment as they test and tune the space 
engines of today. 

The best-equipped test facilities for high thrust rocket en 
gines in the nation are at their command. Rocketdyne’s finely 
instrumented test structures are located in California’s Santa 
Susana Mountains; Neosho, Missouri, and McGregor. Texas 

Rocketdyne engines have powered most of the military and 
scientific projects conducted by the Air Force, Army, and 
NASA. Now huge boosters of one and a half million pounds 
of thrust are emerging from the technical heritage of Atlas. 
Thor, Jupiter, and Redstone. 

And even while today’s countdowns go on, plans for tomo 
row’s assault on space are being made. At Rocketdyne. 
engineers and scientists are investigating such advanced 
forms of propulsion as ion engines, nuclear engines, plasma 
jets, and magnetohydrodynamic engines. Meanwhile othe: 
groups are at work on high-energy liquid and solid propel 
lants, and dramatic new devices for both liquid and solid 
propulsion systems. 

Rocketdyne, a 12-year pioneer in rocket technology, was 
first with power for America’s long-range ballistic missiles 


first with power for Outer Space. 


MEGABOOM—a giant solid propellant 
motor produced at Rocketdyne’s MeGre 
lexas, solid fuel facility — de rs 1000 
pounds of thrust, boosts 


ROCKETDYNE 42 


A DIVISION OF NORTH AMERICAN AVIATION, INC 
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Mach 6-7 Air Transport 


Bold plans revealed in Lockheed’s program of total flight technology 


Air/Space travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight, Lockheed’s California Division pro- 
poses bold new concepts for both military and 
commercial vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. 

Advanced projects to spring from this broad base of 
Air/Space travel include: Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take off and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


Infrared Systems studies as an advanced detection 
method; and Solar Radiation studies. 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers. 

Immediate openings are available in: Aero-thermo- 
dynamics; propulsion; armament; electronics — research, 
systems, packaging; servomechanisms — flight controls; 
sound and vibration; physics—infrared, acoustics, electro- 
physical; antenna and telemetry. 

Write today to: Mr. E. W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 1701, 2400 North 
Hollywood Way, Burbank, California. 


LOCKHEED Jf lil 
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Washington Countdown 


IN THE PENTAGON 


Four new basic missiles . . . 
are now called for in the Army’s long-range 
plans for development of surface-to-surface 
weapons: 

. . » Missile A—a battle group short-range 
missile currently being designed. 

: . Missile B—a division missile that 
would replace Little John. 

. . » Missile C—a corps missile that might 
be an improved Sergeant. 

. . . Missile D—an Army missile that might 
be an improved Pershing. 


Operational Advanced Terriers . . . 


are expected to be first deployed about mid- 
1960. The Convair surface-to-air and surface- 
bombardment missile is about a 100% im- 
provement over the presently operational 


Terrier. 
* . 


Tracked missile carriers . . . 

are under study by the Army. The Army is 
particularly considering use of the chassis of 
American Food Machinery’s new M-113 
armored personnel carrier. Unlike Soviet 
missiles, all mobile Army missiles move on 
wheels—not tank tracks. 


An operational requirement. . . 

for a new tactical missile is understood to 
have been drawn up by the Air Force. The 
missile would be designed for use against 
jungle-based guerrillas. 


Project Spad .. . 


is the generally-used code name for ARPA- 
Air Force studies aimed at future develop- 
ment of a space-based missile defense system. 
The studies are being conducted by Convair 
and other firms. However, Spad—a part of 
ARPA’s Defender missile defense program— 
is not expected to get any R&D funds in the 
new budget. 


ON CAPITOL HILL 


Senate hearings .. . 

on the overall missile-space race with Russia 
will begin Jan. 27. They will be conducted by 
the Senate Space Committee and Joint Pre- 
paredness Subcommittee sitting as a joint 
committee. Senate Democratic Leader Lyndon 
Johnson is chairman of both. 


The two key points .. . 

that the senators will hit in the initial eight 
days of hearings: The Missile Gap—and what 
are we doing about it? . . . The Space Race— 
and what are we doing about it? CIA Chief 
Allen Dulles will be the opening witness in a 
closed session. All other witnesses will be 
heard in open sessions. 


The result... 
of sweeping House and Senate hearings on 
the space-missile programs is expected to be: 
. . » At least some increase in U.S. space 
activity. 
.. . The creation of a hot campaign issue. 


AT NASA 


$50 million plus . . . 
is the latest price tag that NASA and Western 
Electric are placing on the range tracking for 
Project Mercury. The figure does not include 
the cost of military ships and modification of 
military tracking equipment. 

e ° . 


The white paper. . . 

being prepared by NASA for the Administra- 
tion on the U.S. space program is expected 
to say that the United States does not have to 
compete with Russia on a launch for launch 
basis. At the same time, the Administration 
is again expected to claim that a balanced 
budget and other scientific projects must be 
taken into consideration as reasons for not 
going all-out on space projects. 


ALONG EMBASSY ROW 


New Soviet IRBM bases... 


are reported being planned in the satellite 
countries of Eastern Europe. The sites would 
be located in Thuringia and Pomerania, East 
Germany; Czechoslovakia; along the Polish 
border in Poland, and possibly in Albania. 


The first Japanese test. . . 
of a surface-to-air TLRM-2 missile was con- 
ducted at the foot of Mt. Fuji by the Japanese 
Defense Agency. The 24,000-foot-range missile 
reached an altitude of about 3300 feet. 

ee © @ 


Yugoslavia will buy .. . 

10 Japanese Kappa 6 sounding rockets for 
stratospheric studies. The two-stage, 17.7-foot 
rockets and supporting equipment will cost 
about $280,000. 
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RV-A-10 © SERGEANT 
AIR FORCE — RE-ENTRY X-17 
POLARIS — RE-ENTRY X-36 
JUPITER JR. * JUPITER SR. 
POLARIS 0 * POLARIS A 
POLARIS AIX * POLARIS A2-MOD 1-2-3 
NIKE HERCULES * WIKE ZEUS 
MINUTEMAN * PERSHING 


N.A.S.A. PROGRAMS © SCOUT 
LITTLE JOE 


Builders of more large, thin wall, high 
strength solid propellant rocket engine 
cases and nozzles for development pur- 
poses than any other company in America. 


A small experienced organization geared 
to handle your development and prototype 
requirements for static and flight tests in 
the shortest possible time. 


Call or write: 


EXCELCO DEVELOPMENTS 


MILL STREET* SILVER CREEK, NEW YORK 
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MANUFACTURING 


First attempt. . . 

at developing a vertical Titan-like silo to 
launch Atlas ICBM’s will be made at Vanden- 
berg AFB. Corps of Engineers has just 
awarded a $3 million contract to Bechtel 
Corp., an A&E firm which will design and 
build the single silo. If successful, it will enable 
the Air Force to harden future Atlas bases 
and eliminate present “soft” erector-type 
models (see p. 16). The test model at Vanden- 
berg will be built near one of the training 
complexes and utilize its blockhouse and 


instrumentation. 
o + e 


Deal with Russia . . . 

has been made by Montecatini of Italy to 
furnish the Soviets with facilities for pro- 
ducing titanium dioxide and acetylene—both 
extremely useful raw materials in the mis- 


sile/ space field. The contracts total $24 million. 
= . es 


Industry is running. . . 

against interservice boundaries in the widely- 
publicized DOD effort to standardize missile 
support equipment. A recent example: the 
Tactical Air Command insisted upon pur- 
chasing a one-of-a-kind missile carrier-loader 
for a new bird even though it was told a 
multi-purpose loader was already in use by 
SAC and would do the job. TAC, it is said, 


“just wanted to be different.” 
es ° o 


Long-term leasing . . . 
of production equipment appears to be on the 
upswing in the missile/aircraft industries. 
Those on the leasing end say that during 
1959 the amount of equipment rented spurted 
to $21.2 million—63% ahead of the previous 
year. They believe their business will double 
this year. 

* s . 
New missile support. . . 
directory will soon be available at the Office 
of Technical Services, Commerce Department. 
Called the “Technical Resources Directory— 
Ground Support Equipment for Guided 
Missiles,” the publication lists 200 items of 
support equipment—most of them under de- 
velopment. It covers the problems of stand- 
ardization, industry capability of meeting re- 
quirements and possible downgrading of specs 
to include commercially available equipment. 
The directory complements the Air Force's 
Technical Information File because it will 
provide a look-ahead at what will be available 
to designers and builders five years from now. 


Industry Countdown 


More About the Missile Week on Page 14 






PROPULSION 


Look for ion engine... 

R&D contract proposal to be circulated by 
NASA in the next month or so. It will be pri- 
marily concerned with developing components, 
but it is believed NASA also will want an 


engine built under the one-year contract. 
7 * . 


Fourth tether test. . . 


of a solid-fueled Minuteman ICBM was suc- 
cessful from an underground silo at Edwards 
AFB, Calif. 


Ultrapure hydrogen . . . 

is now being produced under a low-cost diffu- 
sion process using gaseous ammonia and palla- 
dium. The developer, Englehard Industries, 
says its patented unit also will produce ultra- 
pure hydrogen from by-product streams if the 
contaminants do not affect palladium. 


ASTRIONICS 
Jump of 37% ... 


in semiconductor sales during 1960 is forecast 
by industry marketing experts. Sixty per cent 
of the $550 million sales will be transistors— 
about equally split between the military and 


industrial consumer market. 
—_ ca . 


Cross-license . . . 

agreement for the manufacture and sale of 
semiconductors has been signed by Phileo and 
CBS Electronics. The latter will start up two 
production lines to make Philco precision- 
etched transistors this spring. 


WE HEAR THAT 


Some engineering schools . . . 

are worried that there will be a belt-tightening 
by industry this year and the demand for new 
graduates will fall off. . . . With new furnaces 
at its Omal, Ohio, plant, Olin Mathieson 
Chemical Corp. is joining the ranks of major 
producers of heat-treated aluminum sheet... . 
Hexcel Products reports it has developed an 
aluminum honeycomb core “15% to 30% 
stronger than any comparable product on to- 
day’s market”—up to 100 psi/Ibs./cu. ft. spe- 
cific shear strength. . . . The umbilical tower 
for the ABMA/NASA Saturn vehicle may be 
240 to 270 ft. high. A division of Yuba Con- 
solidated Industries, Baton Rouge, La. is 
building the first 27-ft. section at Cape Canav- 
eral under an $118,000 Corps of Engineers 
contract. 




























How satellites can give us 


low cost 


emergency telephone service 


Beyond their immediate military 
necessity, our present rocket and 
missile programs promise many 
vital peacetime benefits to us all... 

Well past the drawing board stage are 
plans to use satellites as a low-cost emer- 
gency stand-by system to relay telephone 
calls around the world. 


12 


Your call would be beamed to a satellite, 
then bounced back to a receiving station 
on Earth. Cost is estimated at a fraction 
of what must be spent to install and 
maintain cables or radio relay towers 

While satellite telephone service is still 
in the future, Thor—the rocket that can 
put it into being—is thoroughly proved. 
Built by Douglas, maker of the DC-8 jet- 
liners, Thor has been successful in more 
than 90% of its shots. It is key booster 
in the “Discoverer” firings and launched 
the first nose cone recovered at ICBM 
range. 

Thor is another product of the imagi- 
nation and experience gained by Douglas 
in 20 years of missile development. 


Launched by the Douglas-built Thor 
IRBM, satellites like this would relay 
telephone messages anywhere in the 
world without costly cables or towers 


> 
MISSILE AND SPACE SYSTEMS 
MILITARY AIRCRAFT e OC-8 JETLINERS 
TRANSPORT AIRCRAFT « AIRCOMB 
GROUND SUPPORT EQUIPMENT 
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25-ton payload in orbit . . . 


Aerojet Working On 5-Meg Solid 


SACRAMENTO—Aerojet General Cor- 
poration is proposing a huge solid pro- 
pellant booster which could place 25 
tons of useful payload in orbit within 
eight years. The booster system, on 
which the firm says it is now working, 
would have about five million pounds 
thrust and be in the neighborhood of 
20 feet in diameter. 

Approximately $250,000 in com- 
pany funds have been expended in the 
past year in studying the feasibility of 
a large solid booster, and according to 
the firm, “the money was well spent.” 
All technical barriers to development 
have been eliminated, following thor- 
ough evaluation of the company’s 
theory. 

The multistage system is claimed to 
have the capability of completely sur- 
passing liquid chemical boosters for 
space applications due to lower unit 
cost per comparable system and higher 
reliability per unit. Progress in solid pro- 
pellants has contributed greatly to the 
knowledge of such systems, the com- 
pany says, emphasizing that “currently 
existing propellants have enough im- 
pulse to do the job and possess the 
needed physical properties.” 

R. F. Tangren, manager of AGC’s 
Applied Mechanics and Systems divi- 
sion at the Solid Rocket Plant, told 
M/R that the next five years will see 
the perfection of advanced propellants 
enabling a large-thrust solid booster to 
be reduced in size while still perform- 
ing the mission. He added that these 
propellants are already in the labora- 
tory stage. 

* Materials problems reduced— 
Metal parts problems also have been 
reduced to a minor status by the feasi- 
bility study. The cases under considera- 
tion would utilize steels having yield 
strengths of more than 300,000 psi, or 
titanium with yield strengths above 
200,000 psi. Hot shear spinning would 
e used to fabricate steel cases, while 
strip winding would be applied in ti- 
tanium case fabrication. 

Thrust vector control, thrust termi- 

tion and other problems solved by 
the Polaris and Minuteman programs 
‘ould not present any great difficulty 
to development of a 5-million-pound 
solid rocket system, Aerojet says. Noz- 
cooling techniques now under de- 
lopment for use in advanced solid 
rocket systems would be applied to 
toe new project. 

Facilities for test and production of 
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the multi-stage system would not re- 
quire extended effort. The company 
states, “we simply would have to scale 
up existing designs.” 

The military and scientific applica- 
tions of the system have been pointed 
up by Aerojet, which suggests various 
uses, including: placement of 25 to 50 
tons of useful payload in orbit with 
one massive shot; boosting a manned 
liquid or nuclear rocket into space for 
variable-thrust or start/stop require- 
ments; boosting a vehicle larger than 
the currently-planned Dyna-Soar ve- 


hicle into orbit; launching of an entire 
fleet of ICBM warheads, instead of a 
separate vehicle for each warhead; and 
other missions to enhance the military 
and scientific posture of the nation. 

AGC stresses that reliability is not 
a function of size in solid propellant 
rockets, noting that field operations of 
100,000 SPR units ranging from 35,- 
000 to 115,000 pounds thrust have 
established a reliability rating of .9996. 
Polaris and Minuteman vehicles have 
not been included because they are 
still under development. 





Russian Dyna-Soar Flying? 


WaASHINGTON—Russia is believed to 
be already flight-testing its own version 
of a Dyna-Soar space bomber. 

If true, it could mean the Soviets 
are seven to eight years ahead of the 
U.S. in the development of a boost- 
glide space vehicle. 

Disclosure of the existence of a 
Russian “antipodal semi-ballistic mis- 
sile”’—called the T-4A—was made by 
European military sources. These 
sources say the vehicle is in the ad- 
vanced testing and evaluation stage. It 
is not yet operational, and presumably 
when it is, the T-4A will be manned. 

There was no word as to whether 
the vehicle is being piloted in the tests. 

However, the T-4A is said to be 
quite similar in design to the manned 
missile proposed during World War II 
by rocket pioneer Dr. Eugen Saenger. 
The Germans worked on this Dyna- 
Soar forerunner until 1942 when they 
abandoned it because it appeared un- 
likely the program would be finished in 
time to affect the outcome of the war. 

The T-4A is described as having a 
maximum range of 9936 miles. The 
semi-ballistic course is obtained by 
leveling off at an altitude of 186.3 miles 
with a sustained velocity of 11,178 mph 
for 4968 miles. Maximum speed ranges 
up to 13,910 mph. 

Payload of the T-4A is reported to 
be a little over one ton. The guidance 
system is unknown. But the vehicle is 
launched from a catapult propelled 
along a steel track by a booster of 300,- 
000 Ibs. to 360,000 Ibs. thrust. 

The first stage is comprised of three 
LOX and kerosene fueled rockets with 
a specific impulse of 27,000 Ibs./sec. | 
There are also two solid-fueled motors / 


with a total of 240,000 Ibs. of thrust. 
The sustainer develops 60,000 Ibs. of 
thrust. 

Overall length is 121.02 ft., includ- 
ing a main stage engine measuring 
60.68 ft. in length with a diameter of 
6.88 ft. Span of the wings on the re- 
entry vehicle is 65.6 ft. 

Saenger, who first envisioned his 
space bomber in 1933, proposed a ve- 
hicle with a take-off weight of 220,500 
Ibs., 92 ft. in length with a span of 49 
ft. Maximum velocity was to be 13,660 
mph at an altitude of 93 miles. Thrust 
would be 100 tons for eight minutes. 

He also proposed a catapult launch- 
er to develop a Mach 1.5 velocity be- 
fore cutting in the rocket engines. 
Take-off weight was to be 100 tons 
with a 0.3 ton payload. 

U.S. Air Force only last November 
received Defense Department permis- 
sion to move ahead with the long- 
delayed Dyna-Soar program on a sig- 
nificant scale. Funding, however, is not 
on an all-out level. 

Boeing Airplane is developing the 
spacecraft and is integrating major com- 
ponents. Martin is developing the boost- 
ers—modified Titans. 

The Air Force regards Dyna-Soar 
as the first major step toward manned 
military operations in space. The U.S. 
version is designed to skip-glide around 
the entire globe on the upper layers of 
the atmosphere. It would be able to 
launch missiles or gather military intel- 
ligence and land at a site of its own 
choosing. 

Funding at the present rate is ex- 
pected to result in development of an 
operational U.S. system by about 1967 
or 1968. However, more money could 
accelerate the program considerably. 
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Meetings Cost $21.5 Million A Year 


New York—Attendance at techni- 
cal meetings is costing the missile/ space 
industry about 258,000 man-days of 
working time and an estimated $21,- 
500,000 each year. And there is a seri- 
ous question whether the attendants are 
getting enough information to make 
their trip worthwhile. 

This is the gist of a report prepared 
for the Daniel and Florence Guggen- 
heim Foundation by Pendray & Com- 
pany of New York. The report also 
concludes that there is relatively little, 
if any, overlapping of specific subject 
matter in the meetings of the many 
technical societies, even though many 
industrial managements, and even some 
society executives, feel differently. 

* Other costs—The figures still do 
not take into account other economic 
costs (arranging meetings, preparing 
papers, publishing programs, creating 
and installing exhibits, setting up hos- 
pitality suites, etc.), The report doesn’t 
attempt to compute them because of 
“imponderables,” but says it’s “reason- 
able to suppose” that such additional 
costs might be another $1 to $3 million 
annually. 

The report calls for the creation of 
a new Center for the Improvement of 
Technical Communications in the 
Flight Sciences to find “new, faster and 
more effective” methods of getting tech- 
nical information to those who need it. 

The study dealt with meetings held 


during the last three years by eight 
major technical societies: The Ameri- 
can Rocket Society, the Institute of 
Aeronautical Sciences, the American 
Society of Mechanical Engineers, 
American Society of Electrical Engi- 
neers, Society of Automotive Engineers, 
American Institute of Chemical Engi- 
neers, and the Institute of Radic Engi- 
neers. It said that 43 national meetings 
by these societies in 1959 cost about 
$25,000 per hundred attendants, or a 
total of more than $21,500,000. 
Two-thirds of the industrial com- 
panies queried said there were too 
many meetings; 85% said there was 
considerable overlapping and duplica- 
tion. The study showed that the num- 
ber of national meetings is increasing 
but it did not support the belief that 
widespread overlapping and duplication 
occurred. In 1959, for example, in only 
five instances out of 241 technical ses- 
sions (in which 986 papers and panel 
discussions were presented) did the 
same speakers appear on the programs 
of two or more societies with appar- 
ently the same or very similar material. 
Here are some highlights of the re- 
port: 
® Attendance—Sixty-two companies 
replied marking one of more of three 
categories: 59% assign technical per- 
sonnel to attend; 50% encourage at- 
tendance; 36% permit attendance. No 
company reported that it did not pay 


travel and expenses for personnel a'- 
tending. 

® Benefits—Major benefits of ai'- 
tendance cited by the companies in- 
volve exchange of information, keeping 
up with the state of the art, etc. How- 
ever, companies also pointed out that 
appearance by their top people en- 
hances company prestige, allows intro- 
duction of new product ideas and con- 
cepts, calls attention to new develop- 
ments, advances in company thinking, 
etc. Company technical groups are stim- 
ulated to better work and company 
morale is often improved. Many firms 
feel that such meetings are a handy and 
economical way to meet and socialize 
with customers in an atmosphere far 
different from that of the usual sales 
call. 

© Improvements—Company sugges- 
tions for improving programs included: 
consolidating material to reduce time; 
eliminating duplicate subjects; more 
careful screening of papers to cut down 
the number delivered; eliminating com- 
pany sales propaganda; making papers 
less technical; presenting only signifi- 
cant developments; adding more of the 
open forum-type sessions; making pre- 
prints available far in advance; discon- 
tinuing survey papers on space sciences 
by so-called “big name” speakers; and 
speeding up publication in society jour- 
nals to reduce need for oral presenta- 
tions. 





——more about the missile week 





* Denville, N.J.—Reaction Motors reported advances in 
the development of a hybrid liquid fuel and solid oxi- 
dizer rocket engine. Company spokesmen said the re- 
sults of current test programs being conducted under 
an Air Force contract show liquid-solid engines have 
high performance and controllability. They said shut- 
down and restart capability also has been demonstrated 
with the hypergolic propellant combination. 

* Washington—Defense officials indicated that the FY 
1961 defense budget would contain about $100,000 for 
Project Samos—the Air Force reconnaissance satellite 
program. They made clear that the failure to recover cap- 
sules from orbit in the Discoverer program is delaying 
progress on Samos. 

* Huntsville, Ala.—The Army streamlined the manage- 
ment of its Nike-Zeus program and placed it under one 
man—Col. John G. Zierdt, chief of staff of the Army 
Ordnance Missile Command. At the same time, USAF 
Gen. Laurence S. Kuter, NORAD commander, urged 
the Defense Department to reverse its decision not to 
begin production of the big Western Electric anti-missile 
missile. 

* Washington—Mergers & Expansions: Kaiser Indus- 
tries Corp. has acquired National Steel and Shipbuilding 
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Corp., a San Diego shipyard and missile parts maker 
. . . Electro-Plex Corp., a developer of FM multiplex 
receiving equipment, has merged with Nuclear Elec- 
tronics, Philadelphia . . . In its fourth acquisition in 
as many months, Atlantic Research Corp., Alexandria, 
Va., has purchased Desomatic Products, Falls Church, 
Va. 

* Dayton—ARDC’s Wright Air Development Division 
will manage its Own weapon system contracts, using 
computers to do most of the job. First two systems 
involved are the Dyna-Soar space bomber and WS-138A 
—ALBM. 


* Moscow—Soviet “fantastiki”—-Communist science fic- 
tion writers—are under attack for allowing a manned 
trip to the moon to fail in a recent novel. The Litera- 
turnaya Gazeta—official organ of the Union of Soviet 
Writers—said that “fantastiki” were guilty of haborinz 
“old mistaken concepts” since Soviet real-life rockets 
are already reaching the moon and beyond. 

* Washington—Rep. Emilio Q. Daddario (D-Conn) 
proposed that America’s seven project Mercury astro- 
nauts be given government-paid $100,000 life insuranc: 
policies. He introduced the astronaut insurance bill o 
the opening day of Congress. 
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BIRDS ARRIVE 


a CHEYENNE, Wyo.—This old cow 
town in the next six months will be- 
come America’s front line in the Mis- 
sile Age. 

The nation’s first truly combat 
ICBM base is rapidly nearing comple- 
tion 22 miles to the northwest on a 
windswept, lonely stretch of prairie. 

{ A century ago the principal inhabi- 
tants were Indians and buffalo. The 
area looked much the same until con- 

struction of the base began two years 
ago. 

Today the first complex of three 
launchers at Site “A” is all but com- 
plete. The second complex of three at 
; the same site is not far behind. Con- 
; soles and wiring are being installed in 

the blockhouses. 

j Meantime, Col. William S. Rader 
» —commander of the 13th Air Division 
—is bringing together the newly trained 
combat missilemen who will man the 
base’s Atlases around the clock. The 
tough, intelligent new breed of airmen 
are already arriving at the Aflas sites, 
checking equipment, ready to go. 
One by one over the next two years 
Atlases will be raised over the flat 
Priirie in a great 60-mile wide oval 
around Cheyenne and adjacent Warren 
Al B. When completed, they will form 
® th three squadrons of SAC’s 706th 
§ Strategic Missile Wing—the first half 
of Rader’s division. 
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‘from the arrow to the Atlas’ .. . 


The New Front—ICBMs Rise on Prairie 


by James Baar and William E. 


(Fourth and last of a series of special reports.) 


toward 


The cost: Some $250 million. 

The return: The ability to obliterate 
or badly damage thousands of square 
miles of Russia any day, any time. 

® The new front—The atmosphere 
of the entire area is alive with the un- 
reality of change and contrast. 

Many missilemen and area ranchers 
are only beginning to realize that this 
soon will be the front—far more than 


ICBM LEADER at Warren is Col. Wil- 
liam Rader, 13th Air Div. commander. 


at Missile Assembly Building at Warren AFB before being delivered to the combat launch sites dispersed for miles 
around Cheyenne. Three Atlases are already on the base as first sites near completion. 


any battle post on the Iron Curtain. 

If total war should come, this entire 
area and everyone in it will be Target 
No. 1. Russian ICBM’s will pour into 
the area in an all-out attempt to catch 
the Atlases on the ground. 

There would be a concerted effort 
by espionage agents to assassinate key 
personnel. In the hours before Russia 
launched an attack, agents would hope 
to prevent Rader and his officers from 
ever reaching their posts. 

This, too, is the end of a mighty 
coast-to-coast production line. 

The Atlases that arrive from Con- 
vair’s San Diego plant; the carriers that 
arrive from Goodyear’s plant at Tuc- 
son; the automatic program checkout 
equipment from RCA; the computers 
from Burroughs are put together at the 
site to form the finished product—a 
combat Atlas, on site, “in the green.” 

This is the culmination of one of the 
greatest crash programs in American 
history—a program based on the Air 
Force proposition of “concurrency” 
which means that you must learn how 
to do a thing while you are doing it. 

Each week the Air Force learns 
how to do it better. The information 
is passed along for future sites and 
bases. The book again is rewritten. 

* Coffins in the snow—Meantime, 
Warren is being converted from an 
old Army and onetime frontier post to 
a modern station capable of housing 
and supplying the men and equipment 
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wise. Unit of six is “soft.” 


that make up the three squadrons of a 
strategic missile wing. 

Old barracks are being gutted and 
remodeled. Old training areas are being 
converted into supply depots for the 
most modern equipment. 

The slogan of the 706th SMW is: 
“From the Arrow to the Atlas.” 

Still much remains unchanged. 
Snow, as it has for centuries, caps 
| the mountain peaks that tower 60 miles 
away over the plain. Snow blankets 
the prairie and the missile sites—some 
not too many miles from The Old 
Oregon Trail. 

The air is crisp and clean as you 
walk across the old parade ground at 
Warren. Nearby are the old brick quar- 
ters once occupied by General of the 

Armies John “Blackjack” Pershing in 
that time before the great world wars 
when soldiers still rode horses and fly- 
ing was a fad. 

The combat missileman might well 
shake his head and find it hard some- 
times to keep in mind his post out on 
the icy prairie. 

But at Auxiliary Site “A” the six 
reinforced concrete launch buildings of 
the 564th Strategic Missile Squadron 
squat grey and forbidding among the 
snow drifts—a row of coffins pointing 
at Soviet Russia. 

This is the first and the largest of 
four missile complexes being constructed 
at 20 to 25 mile distances from the four 
corners of Cheyenne. The other three 
—each containing three missiles to be 
manned by the 565th SMS—are desig- 
nated Auxiliary Sites “B”, “C”, and 
“D”. They are situated, respectively, to 
the northeast, southeast and southwest. 
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FIRST ATLAS launcher to be operational this spring 


gs 0 tha é » ace : 
has roof which slides off length- 


Warren’s nine final missiles—all 
to be manned by the 549th SMS— 
will not be in a complex at all, but will 
be widely dispersed at single sites scat- 
tered from 37 miles due north to 
Chugwater, Wyo., east 60 miles to 
Kimball, Neb., and 50 miles south near 
Greeley, Colo. A construction contract 
was let recently by the Army Corps of 
Engineers for these “Hollywood hard” 
type emplacements which will be built 
flush with the ground. The nine struc- 
tures alone will cost about $22 million. 


® Double guidance—Each ICBM 
squadron reflects rapid changes and 
improvements in the design of the 
Atlas, its support and handling equip- 
ment as well as efforts to make this 
vast new installation less vulnerable to 
enemy missiles. 

At Site “A” is situated the base’s 
only guidance building and boresight 
towers which are required for the early 
General Electric/ Burroughs radio iner- 
tial guidance system. These facilities 
have been eliminated in the 565th and 
549th SMS by the introduction of 
American Bosch Arma’s _all-inertial 
guidance. 

The guidance building—above 
ground like the rest of the facilities in 
the 564th (with the exception of the 
two earth-covered blockhouses ) 
—stands in a depression about 4000 ft. 
from the group of launchers. Near it is 
a three-diesel generator powerplant with 
a capacity of 22,500 kw—enough for a 
city of 10,000 persons. It was designed 
to hold a fourth 7500 kw generator. 
But experts found power requirements 
would not be that high. Actually, the 
entire site can be operated with two 


evolution in combat Atlas launching pads. . . 


*’ 


SECOND WARREN squadrons show 
“soft” but improved configuration of 
launcher. 


generators—the third being held in re- 
serve in case of a breakdown. 

The guidance facility, a long one- 
story building with a full basement pro- 
viding 30,000 sq. ft. of floor space, lies 
east and west. Each half of the building 
is a complete guidance unit capable of 
directing all six ICBM’s to their tar- 
gets. This duplication was built in t 
insure operation in the event half of 
the building is damaged during an 
enemy attack. 


Asphalt paved roads connect al 


units in Site “A” which sprawls over 
750 acres of prairie and is completely 
enclosed by a maximum security fence 


SITE “A” POWER is generated by three 
7500 kw diesel generators. 
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Split-roof will shave crucial seconds from 
time required to fire ICBM. 


[here is also a patrol road which runs 
around the perimeter, inside the fence. 

* Fast fueling—Today, at launcher 
No. | a wooden “whalebone” tailored 
to the exact outside dimensions of an 
Atlas lies in its low-slung carrier out- 
side the door. It is being used to test 
the Convair erector mechanism which 
already is installed. 

LOX tanks are filled and opera- 
tional as are the RP-1 fuel tanks—all 
located outside the launch building. On 
the south side of the building along 
with the LOX pressure vessels are eight 
tanks of pressurized gaseous oxygen 
which is used to force the LOX into 


€ a le 
LA’ ‘NCH & SERVICE buildings at Site A are identical. Here is equipment for heating 
the large concrete building. 


missiles and rockets, January |1, 1960 


“HOLLYWOOD HARD” type of launcher built flush with ground will be employed 
by dispersed squadron. Contract has been let. 


the missile’s tanks. Gaseous nitrogen is 
used in the same manner to force in 
the RP-1. 

Operating simultaneously, they can 
fuel the 260,000-Ilb. bird in two to 
three minutes. 

All six launchers have wet pads and 
burnout pits which will permit static 
firing. Whether the missiles will be run 
up in static tests here is still a matter 
of debate—involving the morale of the 
launch crews on one hand and possible 
objections from neighboring ranchers 
over the noise and hazard. 

Burnout pits also are being built 
into the “three by three” complexes of 





the 565th SMS, but will be eliminated 
entirely in the 549th. 

Over the “coffin” storage area at 
Site “A” launchers is a mobile roof 
which slides away from the entire 
length of the missile on railed supports. 
This design has been improved in the 
launch buildings of the second squad- 
don. Here the roof is halved length- 
wise and simply slides apart to open— 
shaving several seconds off erection of 
the missile into firing position. 

The entire roof of the 549th SMS 
missile storage area will slide off to the 
side for the Goodyear Aircraft-designed 
erection mechanism to operate. 

To bring Site “A” alone to its pres- 
ent stage of near-combat readiness has 
been a massive engineering job—far 
more complicated than anyone realized. 
Says one top official: “There’ve been 
thousands of change orders. So many 
we've lost count.” 


*® Ready-made facilities—- One ma- 
jor reason Warren was chosen to be the 
first ICBM site was its availability of 
facilities to accommodate both Air 
Force personnel and a civilian contrac- 
tor force numbering 2200. Contractors 
have taken over several hundred thous- 
and square feet of floor space in a com- 
plex of one story interconnected build- 
ings which had housed Air Force Tech- 
nical Schools. These buildings were in 
top condition when turned over to the 
missilemen. 

Here—in what is known as the 
“missile land” section of Warren AFB 

are offices and shops for Convair 
Astronautics, the prime for Atlas; Gen- 
eral Electric, which has the re-entry 
vehicle as well as radio inertial guid- 
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ance; Burroughs; Rocketdyne; Radio 
Corp. of America; Acoustica Associ- 
ates; Arthur D. Little, which is han- 
dling the cryogenic system; and Kellogg 
Switchboard & Supply Co., a subcon- 
tractor for installing communications 
equipment. 

Other subcontractors on the base 
include the Catalytic Construction Co., 
Philadelphia, which is responsible for 
mechanical construction, and a sub for 
RCA, Chalco Engineering, which is 
working on missile and surface radars. 

The responsibility for integrating 
construction of the various installations 
—the missile and its support equipment 
and its airborne guidance—all devolves 
upon Convair. GE is integrating the 
ground guidance system. 

* Headaches dept.—Side by side 
with the contractors are field offices of 
the Ballistic Missile Division, headed by 
Col. Edwin A. Swanke; the Army Corps 
of Engineers, which is in charge of 


contracting for construction of the 
launch complexes, and a liaison office 
of the Air Material Command. 

BMD is the executive agency and 
technical director of the program for 
the Air Force, which is another way of 
saying it handles all the headaches. For 
it falls largely on Swanke to “coordin- 
ate decisions” on the hundreds of engi- 
neering problems which crop up from 
day to day. 

Installation of equipment must be 
planned far in advance so that one 
contractor won't be getting in the way 
of another who might be ready to run 
a subsystem test at the same location. 

Construction of the Site “A” facility 
was done by the George A. Fuller Co., 
New York. Blount Brothers, Montgom- 
ery, Ala., is building the three com- 
plexes of the 565th SMS, and the 
Martin K. Eby Co., Wichita, Kan., 
has the contract for the nine dispersed 
sites of the 549th SMS. There are 


numerous subcontractors for insta la 
tion of heavy power equipment, f id 
pressure vessels, etc. 

® $250 million each—Cost of con. 
structing these facilities is running from 
$30 million to $35 million per squad 
ron, according to the Corps of Engi 
neers, This would bring the investment 
in launch facilities for three squadrons 
at Warren to about $100 million. Con. 
struction is estimated at about 40% of 
the total cost of an operational ICBM 
base. Thus—fully equipped and with 
the birds in place—the squadrons a 
Warren are costing about $250 million. 

Rader’s 13th Air Division is split 
into two wings—the 706th Atlas Wing 
at Warren and the 703rd Titan Wing 
at Lowry AFB, some 90 miles to the 
south, near Denver. 

The Atlas Wing is backed by 4 
maintenance squadron, a medical group 
and a support group. The Titan Wing 
—only now in the early stages of site 

















DISPERSED ICBM SITES roughly surround Warren AFB in a series of circles 15 miles apart. Numbers inside the dots mari int 
each site signify the number of A/tlas launchers each will have. Wide dispersion over three states makes base much harder 
knock out in a surprise attack, but greatly increases problems of logistics. 
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FASTEST COMPUTER READOUT 
MICROFILM PRINTER IN USE TODAY! 


FIFTEEN THOUSAND plotting points 
or alphanumeric characters per sec- 
ond are being recorded now on the 
Stromberg-Carlson S-C 4020 high- 
speed microfilm printer at the U.S. 
Navy’s David Taylor Model Basin in 
Carderock, Md. Either on-line or off- 
line operation is provided. 

At the David Taylor Model Basin, the 
S-C 4020 is used in the applied 
mathematics laboratory for the 
solution of various Naval problems 
including ship design, hydrodynam- 
ics, structural mechanics and nuclear 
reactor design. It is ideal for all kinds 
of high-speed computer printing, 
filing and archive storage. 

In typical graph plotting applications, 
the S-C 4020 can save as much as 


$4,840 a month. Assume that an aver- 
age of 2,100 graphs with 375 points 
each are required each month. 
Twenty-five engineering aids can do 
this work by hand at an estimated 
cost of $8,800 a month. One S-C 4020 
high-speed printer can do the same 
work for a capital expense of $3,960 
—a saving of $4,840 a month. 

Printers similar to the one in use by 
the U.S. Navy are coming off the pro- 
duction line right now. You can have 
your own printer saving hundreds of 
valuable man-hours within 6 months. 


LITERATURE AVAILABLE — Write to 
Dept. A-24, Stromberg-Carlson-San 
Diego, 1895 Hancock Street, San 
Diego 12, California. 


Selected data, either tabular or 
graphic, may be projected on 
the accessory viewing screen 
only 8 seconds after film expo- 
sure. The projection unit is 
useful for computer monitoring. 


STROMBERG -CARLSON-SAN DIEGO 
a oivision ofr GENERAL DYNAMICS CORPORATION 


Circle No. 13 on Subscriber Service Card. 





























$250 million for 24-ICBM base . . . 


construction—has two missile squad- 
rons plus support and maintenance 
squadrons. 

Each wing is centered on an Air 
Force base for logistical support. How- 
ever, the two missile bases themselves 
with their widely scattered launching 
sites are spread over thousands of 
square miles. 

Warren itself is a prime example of 
an air base in the age of the ICBM. It 
is becoming a vast supply, maintenance 
and general housekeeping center, It has 
no air strip at all, but uses the one at 
nearby Cheyenne. 

Millions of dollars have been spent 
on “rehabbing” existing buildings at 
Warren AFB and in constructing new 
facilities. These include a huge Missile 
Assembly Building where six Atlases 
can be handled at one time, a technical 
supply building, a tightly guarded war- 
head building and a liquid oxygen 
plant. All LOX is trucked to the indi- 
vidual sites. 

Logistic support is provided by air 
from a new AMC supply center set 
up at San Bernadino, Calif. 

® Nerve center—The heart of this 
huge, complex operation will be in a 
command post now under construction 
in the MAB building at Warren. Here 
will be displayed the same war plans as 
at SAC headquarters at Omaha, and 
here the orders to go to war will flow. 

Out on the prairie the combat mis- 
silemen will be waiting, ready to send 
their birds into the air within 15 min- 
utes of the time the order is flashed. 


* The big button—Some idea of the 
life and job of these combat missilemen 
is summed up in a remark made by a 
veteran combat pilot deeply involved 
in the program. Standing under clocks 
that showed the time in Moscow and 
Cheyenne, he said: 

“What we're asking of these men 
is to be proficient, to maintain their 
equipment, to be ready to push the but- 
ton day or night. And all the time they 
know better than anyone else that the 
day they push the button is the day 
civilization—as we know it—ends.” 

The men called upon to fill this 
role—the cream of the Air Force—are 
now arriving at Warren in increasing 
numbers to take part in installing equip- 
ment at their battle posts. This is none 
too soon. 

No matter how hard anyone tries, 
complete standardization of the Atlas 
sites is impossible. Adjustments, addi- 
tions, corrections are pumped into the 
Atlas program week after week. This 
means that the crews must continually 
revise what they have learned during 
their extensive training. 


20 


® Getting there early—Rader has 
overcome some of these problems by 
bringing in an installations officer to 
oversee what is being done. He also is 
trying to get his squadron commanders 
on the scene 18 months before a site 
becomes operational. 

“The specs call for one thing but 
a contractor decides to put a cable 
somewhere else,” he said. “Then when 
the time comes and I have to buy the 
site for the SAC, how do I know that 
I won't have to rip down a -wall to 
get at the cable in an emergency? My 
installation officer and squadron com- 
manders can see to it that I won't.” 

Personnel and supply problems 
caused by ever wider dispérsion of 
ICBM sites also are posing an enormous 
difficulty. 

It will take days for squadron com- 
manders to visit all of their units by 
car. It will take hours for a missileman 
or replacement equipment to travel to 
some of the outlying sites. 

The problem becomes even tougher 
in the winter when the blizzards that 
sweep the northern American plains 
block the roads and cut off entire areas. 
Because of the blizzards some excellent 


@Tt.i ola: 
AUX SITE A 


ABOVE: sign indicates turnoff to first 
operational site 22 miles north of Chey- 
enne. BELOW: contractors and military 
work in former technical school buildings. 


missile sites in the mountains west o 
Cheyenne had to be passed over. 

® Help from whirlybird—tThe solu- 
tion to the command problem and 
much of the supply problem appears 
to be the helicopter. A commander in 
a helicopter could visit all of his units 
in a matter of hours. A helicopter could 
bring vitally-needed equipment and 
other supplies to a site in minutes, or 
be a lifesaver to a missileman suddenly 
stricken ill in a snowbound blockhouse 

The Air Force recently bought two 
Kaman H-43B helicopters for trial 
operations at Warren. The Kaman has 
a range of 183 nautical miles and it 
can cruise at 98 knots with a load of 
about 1500 pounds. 

The Air Force sees the solution to 
the missileman commutation problem 
in staggering shifts over several days 
Missilemen may be on duty at their 
sites for two days straight and then 
have three days off. 


Whatever the final answer, key men 
will have to be kept on or close to 
Warren. 

“For one thing we can’t run the 
risk of having them assassinated,” one 
officer said. “For another, we can’t 
have people all over the lot and have 
to call to them and say—‘why don't 
you drop around your missile site, we're 
going to war.” 

* Too busy for boredom—One 
problem the Air Force thinks it has 
licked is the possibility of missilemen 
becoming bored as they sit by their 
grim birds. “It just won’t be a prob- 
lem,” one missileman said. “There’s too 
much to do.” 


Another combat officer put it more 
bluntly: “We used to talk about putting 
in ping-pong tables and games. Now 
we wonder where to attach the broom.” 

Despite ll difficulties, morale 
among missilemen from the command- 
ers down to the missile maintenance 
technicians is high and growing higher 
by the week. All appear to feel and 
welcome the tension and excitement of 
a front line post. All have the inner 
confidence and nervous edge of picked 
troops ready to move into action. 

“By giving us these missiles we are 
aiding the United States in gaining the 
time and technical know-how it needs 
to build space power.” Rader said 
“This is our guarantee of survival.” 

Outside the building snow had 
Started to fall on the parade ground 
and the old cavalry barracks. Twenty- 
two miles away at Site A electrician 
were installing a console in the bloc! 
house and an airman was waxing t 
floor with an electric buffer. Acros 
Crow Creek in Missileland — thr 
Atlases lay shrouded in the MAB, w: 
ing to be taken to the front. 

(Continued on page 38) 
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Paraballoon Antennas—New Space Tool 


Research indicates it may be practical 
to use the antennas in inflatable earth satellites 


to do many varied jobs 


by Charles D. LaFond 


BALTIMORE—Balloons are back in 
the news with new applications and 
methods of ascent that would make 
their ancestors inflate with pride. 


Certainly Montgolfiers, credited 
with construction of the first hot-air 
balloon in 1783, would view with awe 
the concept of missile-borne, pressure- 
erected structures for use in the earth’s 
airless outer shell. But recent research 
indicates that it would be far from a 
“blue-sky” venture to set about using 
such devices for satellite auxiliary 
power, reconnaissance, global com- 
munications and other applications. 


The feasibility of pressure-erected 
orbiting satellites already has been 
shown by the National Aeronautics and 
Space Administration’s November shot 
over Wallops Island, Va. To test satel- 
lite drag at high orbital altitudes, a 
folded 100-foot diameter aluminum foil 
sphere was inflated automatically at a 
height of 250 miles. 

Growing out of its work with com- 
munications and radar Paraballoon An- 
tennas developed for the Air Force, 
the Electronics Division of Westing- 
house Electric Corp. has maintained a 
company-sponsored program to develop 
these devices for space applications. 


(Already, over 70,000 engineering man- 
hours have been spent on development.) 
The Paraballoon Antenna is a very 
lightweight, collapsible, radio-energy 
reflector. Basically an air-inflated bal- 
loon made of a flexible fabric, it is 
very precisely shaped and coated to 
provide a high-gain paraboloidal re- 
flector in one inner portion of the skin 
—the remainder essentially being a 
window, transparent to r-f energy. 
Essential characteristic of the an- 
tenna, according to Section Manager 
J. W. Currie, are a continued high de- 
gree of r-f reflectivity after creasing 
and folding, plus dimensional stability. 
The latter is now a negligible 0.05% 
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E' ECTRIC POWER for an earth satellite could be obtained with this typical configuration of a pressure-erected solar energy col- 


le tor, At left it is in transport condition, at right, in deployed state. (Figs. 1 & 2). 
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adequate performance... 


even under severe temperature-change 
and load combinations. The reflecting 
surface is stable within + 1/16 inch 
over 75% of its area and + 1/8 inch 
over 95% of its area. Deviation from 
the theoretical paraboloid anywhere on 
the surface is never more than + %4 
inch, said Currie, who believes this ac- 
curacy has not been equalled by any 
other method of antenna construction. 

To adapt the devices for use with 
orbiting satellites, the company is ex- 
ploiting one of the limitations of plas- 
tics (in more conventional uses )—that 
is, the loss of plasticizer with age. 

The goal is to obtain a material 
that loses its plasticizing ingredients 
rapidly by “boil-off’ when exposed to 
a vacuum environment. The result of 
this evaporation will be the stiffening 
or rigidizing of the vehicle material. 
The pressure-formed structure would 
then retain its shape indefinitely even 
after pressure dissipation. 

It has been demonstrated that such 
structures will retain their geometric 
shapes under distorting forces of up to 
one g. In an essentially gravity-free 
environment where maneuvers are not 
violent, this performance appears to be 
adequate for most satellite applications. 

*Applications—These rigid geo- 
metric configurations could be used 
readily for: 

1) Solar energy collectors 
auxiliary power sources (APS’s); 

2) Infrared reflectors for strategic 
reconnaissance, mapping and APS’s; 

3) Radar reflectors for long-range 
target acquisition or observation, and 
for lunar or space station jamming. 

4) Worldwide communications net- 
works. 

For example, suppose it were de- 
sirable to produce a power-generating 
plant for the electrical equipment of a 
satellite with a capability of delivering 
3 kw, using solar energy. This power 
could be generated using a flash boiler, 
turbine, condenser, and rotating gener- 
ator—the whole system having prac- 
tical efficiencies. A 30-foot paraboloidal 
reflector (six-foot focal length) and a 
transparent-film closing “window” could 
concentrate the required solar energy 
on a two-foot spherical boiler. The 
boiler should be coated with a ma- 
terial having a high solar energy ab- 
sorbtivity and low infrared emissivity. 

Figs. 1 and 2 show such a system 
in the transport and deployed condi- 
tions. The solar energy collector would 
be transported to its orbit in a sealed 
cannister containing the balloon and 
its deployment inflation equipment, as- 
sembled to and folded around the other 
units, as shown in Fig. 1. The hermeti- 
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cally sealed cannister would be opened 
and jettisoned at the time of deploy- 
ment and the antenna inflated by con- 
trolled release of bottled gas. Pressure 
would have to be maintained long 
enough to allow for completion of 
rigidization through temperature stabil- 
ization and plasticizer evaporation. 

Following inflation, the unit would 
be oriented toward the sun by photo- 
cells and gas jets. 

After the natural rigidizing process, 
the supply of gas would be shut off 
automatically and the internal pressur- 
izing gas allowed to diffuse through the 
porosity of the fabric. Next, the trans- 
parent window could be eliminated to 
provide a permanently unobstructed 
path of radiation from sun to collector 
(window may become cloudy after long 
exposure to ultraviolet radiation). 


It is significant that the weight of 
such a 30-foot paraboloidal collector, 
including the transparent window, wi || 
not exceed 100 pounds, and that tran;- 
port volume should be no more then 
one or two cubic feet. 

If it is desired to concentrate solar 
energy near the paraboloid’s vertex 
rather than at the focal point, a Cas- 
segrainian reflector, as shown in Fig. 
3, could be used. A somewhat longer 
focal length is required, but there are 
advantages in locating the hot body 
nearer the units with which it is asso- 
ciated in the power generation system. 

® Environment—What would be 
some of the environmental factors in 
such a venture? During the 5 to 10- 
minute transit time, temperatures might 
range from 10° to 170°F. Actual 
operating temperatures of the unit 
would vary regularly from 100 to 
250°F. 

Meteorite 
once every 


collisions could occur 
120 days for a mass as 
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FIG. 4—Among the numerous possible applications for pressure-erected structures is 
this satellite configuration for a surveillance vehicle. Lightweight, collapsible radi» 
frequency transmission line and microwave components are also being developed. 
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Now both test control and data processing systems are 
available from one firm —one central souree possessing 
an outstanding record in each area. This is the complete 





test package needed by today’s advanced facilities for 
rocket and missile power plants — engineered as a single 
concept by an experienced CSC team.-For full information. 
write for Bulletin 3022-X4. | 
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1500 S. Shamrock Ave., Monrovia, Calif. | $ ’ @ subsidiary of 


CONSOLIDATED ELECTRODYNAMICS 
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On the Atlantic Missile Range, time 
waits for no missile. Countdowns 
must be completed, missile test 
schedules must be met, orbital 
interceptions must occur. 
Such critical time relationships are achieved only 
through exact planning, missile range planning — a vital part 
of our responsibility as prime contractor to the Air Force for 
operation and maintenance of the range. 
Here is a pioneer art, encompassing every phase of missile ground 
support — from operations, engineering, test scheduling and quality 
control to facilities design, pad safety, propellant 
handling and nose cone recovery. 
Here too, is a pioneer area for professional achievement for the 
qualified engineer, mathematician or physicist. If you are one such man, 
we suggest you investigate a future in missile range planning 
with Pan Am. Please address Mr. J. B. APPLEDORN, Director of 
Technical Employment, Pan American World Airways, Inc., 

Patrick Air Force Base, Florida, Dept. B-15. 


PLANNING 





PAN AM Guided Missiles Range Division 
4 “ety Patrick Air Force Base, Florida 
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large as 4.0 grams, or as often as 260 
times a day for 0.0006-gram masses. SUN'S RAY 
Corpuscular radiation, micro-me- L 
ieorites, and sublimation will cause sur- 2) = ieee eae aac 
face erosion in time. For optical RADIATING 
erosion to become degrading, the sur- FIG. 3—A CASSE- FINS 
face must be roughened at least to an GRAINIAN _ RE- 
average depth of 7/11 wavelength. FLECTOR could be \ 
Work already performed by West- “S¢@ im solar gen- \ 
inghouse has demonstrated one ad- *tator to locate hot \ HYPERBOLOIDAL 
vantage of the pressure-erected struc- O@yY Mearertoasso- | Uy __-— — REFLECTOR 
ture aS Opposed to devises which de- ciated units in sys | | oo ~"A+————~— L 
pend on rigid mechanical members. ‘™ (meray concen- a 
[his is resistance to damage by meteor- trated near vertex 
ite impact. a than at focal 1 
Since the existing Paraballoon An- ime ABSORPTIVE 
tennas were developed to resist dam- EE. scetntertee + — ——— - 
age from gunfire, materials were se- 
tossed which genes the eneit sensitive ee eee _--PARABOLOIDAL REFLECTOR 
contact-fused projectile known without ’ ’ 
explosion. The only damage is the MATERIAL) 











small hole made by the projectile itself. 

Because the most pessimistic prob- through which the particle passes with efficiency of infrared and light reflec- 
ability of meteorite impact must be the least disturbance. The small hole tors will be decreased somewhat, but 
assumed for the structure, the safest would have no measurable effect on _ this is predictable and can be compen- 
and most reliable surface is one the performance of the reflector. The sated in the initial design. 
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FiG, 5—Another possible application for pressure-erected structures might be in a passive communication system. 
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HOW 

FMC SERVES 
NATIONAL 
DEFENSE 


FMC is one of the few companies in this country that is 
capable of applying coordinated mechanical and chemical 
research, engineering and production experience to National 
Defense requirements. The broad range of our company’s 
activity in producing defense materiel is described on the 


opposite page. 


Since 1941, FMC has designed and built more types of 
military-standardized tracked vehicles than any other com- 
pany in America. This extensive background in the field of 
mobility has enabled FMC to make vital contributions to 
“Space Age” programs producing missile launching equip- 
ment. FMC also is a leading supplier of liquid and solid 
propellants, and solid propellant rocket motors for a num- 
ber of advanced missile systems; also supplies pumps for 
atomic-powered submarines and surface vessels. 


While each FMC operation can and does utilize its own 
creative talent and productive resources to fulfill specific 
needs, it may also call upon other FMC operations, as well 
as our central research and development laboratories. This 
results in specialized service backed by the total creative 
resources and production facilities of our company. 


This progressive operating practice is the result of a long- 
standing policy of product diversification and decentraliza- 
tion of production which has made FMC a leader in three 
major areas: Basic Chemicals, Industrial and Agricul- 
tural Machinery, and Military Defense Materiel. 


For complete listing of our products 
and services contact FMC, Dept. PR/, 
Box 760, San Jose, California 
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Ordnance Division: Missile ground support equipment 
(transporters, launchers); armored and unarmored 
tracked military vehicles 





Westvaco Chior-Alkali Division: Dimazine® 
(Unsymmetrical dimethyihydrazine) rocket propeliant 








‘Becco Chemical Division: High strength hydrogen a 
peroxide rocket propellant ws 





Grand Central Rocket Co. (affiliate of FMC and Tennessee 
Gas Transmission Co.): Solid propellants and solid 
propellant rocket motors 





Chiksan Company: Swivel joints for missile fueling and 
for hydraulic and pneumatic lines on ground support equipment 





Florida Division: Missile shipping and storage 
containers and fuel tanks 














Chemicals and Plastics Division: Dapon® (allylic) resin 
used in the manufacture of electronic components and of 
laminated radomes and aircraft parts 











John Bean Division: Coolant charging pumps for nuclear 
power reactors; decontaminators; high-pressure fog and 
volume fire fighting equipment; aircraft ground service 
equipment; high-pressure pumps for defense installations 








Peerless Pump Division: Pumps for nuclear power plants 
and nuclear powered vessels 








Chicago Pump Company: Sewage and industrial waste 
treatment equipment for defense installations; pumps 





Coffin Turbo Pumps: Boiler feed pumps for all types of ships 

















Putting ideas to Work 


We FOOD MACHINERY AND CHEMICAL CORPORATION 
Executive Offices: San Jose, California 


ADMINISTRATIVE OFFICES: Machinery Divisions, and Defense Materiel, San Jose, California 
® Chemical Divisions, New York City + FMC International, San Jose, California; New York City 
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RCA Facility Fights Radio Interference 


Carpe CANAVERAL—Operations have 
been stepped up in the continuing war 
against radio interference at the Atlan- 
tic Missile Range by the addition of the 
recently opened RCA frequency con- 
trol and analysis center (FCA) here. 

The FCA facility—which includes 
four mobile receiving and d/f vehicles 
and six C-131  aircraft—constantly 
monitors the radio spectrum from 540 
kc to 10 kmec to protect missile-test 
radio links from interference and spuri- 
ous signals. In addition, FCA also has 
the responsibility of monitoring and 
qualitatively analyzing all r-f transmis- 
sions from the Cape. 

Although there are no known in- 
stances of a missile being destroyed by 
accidental or deliberate spurious radio 
signals, such emissions have caused 
considerable trouble in several missile 
tests. Many instances involve classified 
areas. Some which do not, and serve to 
illustrate the problem faced by FCA: 

1) Aircraft transmissions on the 
230-250 me band, in one case, blank- 
eted many of the Cape’s telemetering 
receivers. 

2) A Bull Goose test was scrubbed 
after a hold of almost five hours caused 
by radio interference which could not 
be located. 

3) In several cases, missile beacons 
have been triggered by C- and X-band 
radar and GCA equipment 

4) Radar and telemetry antennas 
have lost track of missiles due to inter- 
fering signals. 





> 


HEADQUARTERS building of FCA center. Facilities include 
four mobile ground units as well as six C-131 aircraft. 


28 


= 





—_ me 


NEW FCA building at Cape Canaveral is filled with elaborate radio receiving, analysis, 


and direction-finding equipment to monitor entire AFMTC operating spectrum. 


Whenever interference or unauthor- 
ized transmissions appear on monitored 
wavelengths, the FCA group immedi- 
ately locates the offending sender or 
equipment and silences it during the 
missile test. This can sometimes be ac- 
complished from the Cape center—or 
it may be necessary to call in the mo- 
bile units or scramble some of the 
group’s aircraft to pinpoint the of- 
fender. 

About the only way a missile could 








WIDE VARIETY of receiving antennas atop the FCA center 
monitors, locates any troublesome radio or radar signals. 


be destroyed by radio interference 
would be for a false signal to be 
pumped into the control or command- 
destruct circuits. Such is not likely, due 
to the elaborate coding used in com- 
mand transmissions to preciude the 


possibility. It is the vital task of FCA 
to see that the possibility is made even 
more remote, however, and that mis- 
sile tests are not held up nor interfered 
with by random radio signals. 





missiles and rockets, January |1, 1990 











‘Fi 


I 
unde 
Phik 

scan’ 
been 
F 
all-el 
imag 


lines 





statec 
sired 
ard | 
coulc 

B 
fastel 
oscill 
scan 
rapid 
direc 

Ir 


CUSSe) 


whic 











the tu 
end i 

A! 
scanni 
allows 
semics 
beam 
the tv 


secon 
surtac 










































‘ 


nce 


nd- 
jue 








Tl ns le eel ee ee 


fie 


ei ee 


cet eee 


5 Sead Rati Be DA 


= 2 iptity 


‘Filterscan’ Data 


Philco’s IR Scanning 
For Faster Monitoring 


PHILADELPHIA—Although it is still 
under security wraps, some details of 
Philco Corp.’s newly developed “Filter- 
scan” infrared scanning system have 
been released. 

First reported in M/R, Oct. 26, the 
all-electronic IR scanner can reproduce 
images of fairly good quality (150- 
lines/inch pattern). The company has 
stated that if higher definition were de- 
sired for particular applications, stand- 
ard TV scanning rate (525 lines/ inch) 
could be provided. 

Believed to be roughly 30 times 
faster than mechanical systems using 
oscillating-mirror scanners, electronic 
scanning offers capability of more 
rapid monitoring of changes in target 
direction or heat intensity. 

In operation, the IR image is fo- 
cussed on a tapered scanning tube 
which dissects the image. Window of 
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IMAGE 
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TYPICAL OPTICAL configuration of | 


Filterscan as employed by the Philco 
Research group. The small end of the 
scanner is the semiconductor window. 


the tube is a semiconductor; the other 
end is any IR transparent material. 

An electron gun is connected to the 
scanner tube at an angle such that it 
allows the electron beam to strike the 
semiconductor window, yet keeps the 
beam out of the optical path between 
the two windows. 

The image is formed on the solid- 
state material. When not operating the 
gun, IR radiation continues through the 
second window and is reimaged on the 
surface of the IR-sensitive detector. 

[he prototype tube developed lacks 
the storage capacities of a vidicon, but 
its construction is simple and its opera- 
tion is practical when it is used with 
a good detector. 

It has been found that photoemis- 
sive image tubes are limited by wave- 
length response. Vidicon or photocon- 
ductive tubes provide long-wavelength 
Sensitivity but require extensive cooling 
to achieve the high resistivity required 
by the screen material. 
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EXPERIENCE 


Long experience in the fabrication of 
assemblies from heat resistant metals, such as 
. molybdenum, tantalum, tungsten and 
columbium . .. enables California General to 
maintain the difficult schedules 

which today’s Missile Industry demands 
California General boasts more than 
experience. A large stockpile of refractory metals 
... imagination and technical skills 
. make it possible for California General to 
fabricate and deliver space-age assemblies* to the 
customer with the greatest speed and exactitude 


*Exhaust nozzles for the Polaris Missile 
manufactured by California General, Inc., 
for Aerojet-General 


CALIFORNIA GENERAL, INC. 


P.0. Box 565, Dept. M, Chula Vista, California 
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costs higher than expected .. . 


Mercury Must Get More Money—Or Slip 


Program originally expected to need $200 million 


is now likely to require about $350 million and it will 


drop behind schedule unless Congress comes through 





by C. Paul Means 


WASHINGTON—Project Mercury— 
the space program with the highest 
national priority—is in financial trou- 
ble, and a strong dose of Congressional 
gold will be needed to keep the sched- 
ule for man’s first space orbit from slip- 
ping into late 1962 or 1963. 

NASA will ask for the first trans- 
fusion this month when Congress will 
be called upon supply close to $30 
million to tide the space program 
through the rest of fiscal "60. Most of 
this money would go for Mercury. 

The space agency presently is apply- 
ing first-aid by shuffling its tight budget 
to come up with millions more for the 
project. (See M/R, Dec. 28, p. 44.) 
Some projects have been temporarily 
stopped or severely curtailed in order 
to supply the man-in-space effort with 
more money. 

If Congress approves NASA’s fiscal 
‘60 supplemental budget request, it will 
mean that over $175 million will have 
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been spent on the program by the end 
of fiscal "60, and that another $175 
million will have to be spent to see the 
program through. 

Original NASA estimates were that 
the program would cost only a little 
over $200 million. 

The fact that Project Mercury’s 
costs have been running well ahead of 
estimates has been known for some 
time. (See M/R, Oct. 5, p. 11.) Prin- 
cipal reasons for the added expense 
are: (1) unrealistic initial estimates; 
(2) rising prices, especially for con- 
struction and equipment; and (3) 
changes and additions to the world- 
wide tracking range, the capsule, and 
to other phases of the program. 

© $100 million more—In rough 
figures, the Mercury program is now 
expected to cost about $100 million 
more than was originally estimated, 
with about half the increase due to 
changes and additions, and about half 
due to higher-than-estimated costs. 

NASA Administrator T. Keith 


a ik ‘ + 
ys 
ae P ie ee 
> oe a aie * y 


ae 


ARTIST’S CONCEPTION of Project Mercury capsule in orbit shows view the first astronaut would get 120 miles above Cuba. 


Glennan told Congress last year that 
the program’s cost would be something 
over $200 million. Present estimates, 
according to a recent statement by 
NASA General Counsel John A. John- 
son, are that the program will cost 
about $350 million. 

These two figures are not compar- 
able because certain construction and 
equipment costs—especially those re- 
lated to the tracking range—were not 
originally included in the Mercury 
budget. The estimated $100 million 
increase—admittedly a rough figure— 
is arrived at by taking into account the 
change in NASA bookkeeping proce- 
dures and comparing the result with 
known increases in the program. 

During fiscal °59, NASA funded 
Project Mercury for $59,463,333. Dr 
Glennan told Congress last February 
that Mercury's budget for fiscal °00 
would be $70 million. This total has 
been increased to $98,762,000 becau¢ 
of the inclusion of tracking funds 1 
the Mercury budget, and because » 
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additional money transferred from 
other NASA projects. 

fotal funding for Mercury to date, 
according to a recent report by the Sen- 
ate Committee on Aeronautical and 

HM Space Sciences (See M/R, Dec. 28, 
) p. 44), is $152,198,333. If Congress 
approves NASA’s supplemental fiscal 
‘60 budget referred to above, total 
funding of Project Mercury by the end 
of this fiscal year will be about $175 
million. 

® Half way—Since present esti- 
mates indicate that $350 million in all 
must be spent to see the program 
through, Congress will have to fund the 
program for another $175 million in 
fiscal "61, fiscal 62 and possibly fiscal 
63. 

And if the space agency is going to 
come even close to the originally esti- 
mated date for launching the first U.S. 
astronaut into space (early 1961), most 
of this money will have to be appropri- 
ated for the next fiscal year. However, 
early reports indicate that NASA and 
the Bureau of the Budget are not ask- 
ing Congress for anywhere near this 
amount. 

First concrete details of the Project 
Mercury fund lag were detailed in the 
Senate Space Committee’s report. 
(Available from The Superintendent of 
Documents, Washington 25, D.C.) 

® Greater cost—‘“It is now appar- 
ent,” according to the report, “that 
the costs of Project Mercury will be 
greater than originally estimated, par- 
ticularly if NASA construction and 
equipment funds are taken into ac- 
count.” 

The report points out that the in- 
vestment in Project Mercury presently 
is “approximately $24 million more 
than the amounts previously identified 


Re nett pe hier aS” 
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at 
ve to the Congress by NASA as pro- 
- grammed .. .” Of this, “16.4 million 


by represents inclusion in the total of con- 
struction and equipment funds devoted 


a specifically to the Mercury tracking net- 
work, while the remaining $7.4 million 

al represents funds shifted from other 

nd NASA research and development pro- 

mt grams to Project Mercury.” 

10t M/R has learned that among the 


iry NASA R&D projects which suffered by 
on having money budgeted to them shifted 
__ to Mercury were the advanced projects 


he studying rendezvous capability ($3 mil- 
ce lion) and orbiting laboratories ($2 mil- 
ith lion). Other construction and equip- 
ment projects have been slowed down 

led in order to divert money to Mercury. 
Dr. NASA, according to the report, 
ary also shuffled money from other parts 
60 of ‘se Mercury project to the tracking 
Das rar Specifically, the space agency 
ye “ac usted its funding for Project Mer- 
n cur by transferring $15 million from 
of the ‘research and development’ appro- 
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priation in order to expand the Mer- | 


cury tracking network.” 

® Tracking expense—The tracking 
range is one of the major portions of 
the Mercury project that is adding to 
its cost. Originally estimated at about 
$27 million, the tracking range is now 
expected to cost well over $40 million. 
This includes funds to be given to the 
Department of Defense for use of ships 
and military facilities. The program has 
already been funded for $31.42 million. 

NASA admits that early cost esti- 
mates for the tracking range were too 
conservative and based on too little 
information. Besides higher-than-esti- 
mate costs, price has gone up because 
the range has been modified consider- 
ably to give it greater capabilities. 

Specific changes in the range’s plans 
have been: 

® The elimination of the proposed 
station in the Solomon Islands; 

® The addition of a station near 
Guaymes, Mexico to give the range 
the capability of bringing the capsule 
down after only one orbit; 

® Additional telemetry to maintain 
a more continuous check on the astro- 
naut’s physical condition; 

® Greater abort capability. 

® Capsule modifications—C hanges 
in the capsule and the ordering of addi- 
tional capsules has also increased the 
cost of the program. The original con- 
tract with McDonnell Aircraft was for 
12 identical capsules and was funded 
at $18.7 million. NASA has now or- 
dered 20 capsules and has re-funded 
the program to $37 million. 

The reason for the increased num- 
ber of capsules is that NASA has given 
up its original idea of re-using them. 
Project Mercury officials think that they 
can learn more by tearing each capsule 
apart after use, and the cost of putting 


them back together again is almost as | 


high as a new capsule’s price. 


The McDonnell capsules will be | 


used, according to present plans atop 
one Little Joe, eight Redstones, and 
eleven Atlases as the project graduates 
from instrumented to animal loads and 
from animal to man. 

Because of increased costs, the Mer- 
cury program is not as ambitious as it 
used to be. The original plan envisioned 
longer flights of 18 to 20 orbits and an 
evolution towards more advanced ve- 
hicles. The tracking range as presently 
constituted will not have the capability 
to telemeter long flights adequately, and 
money has been transferred from the 
advanced manned spacecraft programs 
into Mercury. 

When will the manned capsule go 
aloft? This depends on how much 
money NASA asks for and Congress 
allocates, and how many technical diffi- 
culties are encountered as the program 
progresses. 





ELECTRONIC 
FIELD TEST 


Versatile, practical-minded 
engineers with a record of 
accomplishment in the 
missile, aircraft or related 
fields will now qualify for a 
field test position at Con- 
vair-Astronautics — cre- 
ators and testers of the 
mighty ATLAS ICBM. Po- 
sitions must be filled 
immediately at various lo- 
cations, from Cape Ca- 
naveral, Florida to Van- 
denberg AFB near Santa 
Maria, California. Field test 
operations are in two ma- 
jor groups: ACTIVATION— 
coordination of construc- 
tion and the integration of 
support systems with facil- 
ities; and OPERATIONS— 
the preparation, checkout 
and launching of the mis- 
sile itself. Specific require- 
ments are in R. F. com- 
munications, instrumenta- 
tion, missile contro! and 
guidance systems. 


Write now to Mr. T. W. 
Wills, Engineering Person- 
nel Administrator, Depart- 
ment 130-90 


CONVAIR 
ASTRONAUTICS 
Convair Division of 
GENERAL 
DYNAMICS 


5643 Kearny Villa Rood, 
San Diego, California 
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Titan Complexes Pushed by Martin 


Activation Division presses facilities work at 


Vandenberg and Lowry. Unusual construction 


techniques employed at bases 


by William J. Coughlin 


DenveR—Martin Company’s new 
Activation Division is pushing rapidly 
ahead with construction of training and 
operational facilities for the Titan mis- 
Vandenberg Air Force Base, 
Lowry Air Force Base, 


sile at 
Calif., and 
Colo 

With Titan due to become techni- 
cally operational in October, equip- 
ment now is being installed in the Op- 
erational Suitability Test Facility at 
Vandenberg, where excavation is fin- 
ished and pouring of concrete almost 
concluded. Martin is one of the asso- 
ciate contractors on the test facility, 
with Space Technology Laboratories as 
the integrating contractor. 

In addition to the OSTF complex, 
Martin also is building TF-1, the Titan 
training facility at Vandenberg. On 
this, the company is integrating con- 
tractor and an associate contractor. 


FUEL STORAGE, missile and equipment silos at Lowry. One 
principal support equipment contractor is Worthington Corp. 
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In addition to these two complexes, 
Martin also is believed to be involved 
in the construction of the Silo Launch 
lest Facility at Vandenberg, but the 
company will not confirm this. If true, 
it would indicate plans for early testing 
of subterranean launch of the Martin 
missile. 

In addition to these projects, Acti- 
vation Division is working with Air 
Force’s Ballistic Missile Division on 
site surveys at Beale Air Force Base, 
Calif.; Larson Air Force Base, Wash.; 
Mountain Home Air Force Base, Ida- 
ho; and Ellsworth Air Force Base, S.D. 

Martin’s activation activities were 
established in a separate division last 
June, under general manager Vernon 
Rawlings. Permanent headquarters are 
in Denver, already the home of Mar- 
tin’s Denver division. 

Under the Martin corporate struc- 
ture, Activation is on the same admini- 


strative level as the Martin-Denver fa- 


cility, where the Titan is built. 

The company felt that the task of 
activating the missile bases was one of 
such magnitude, both from an engineer- 
ing and a procurement standpoint, that 
it needed additional management recog. 
nition to do the job properly. 

The fulltime task of the Activation 
Division, according to Rawlings, is “t 
insure the operational readiness of Ti. 
tan launching bases to meet with Air 
Force schedules.” 

The division has some 900 fulltime 
employees at the moment, 580 at head- 
quarters in Denver, the remainder ir 
field staffs at Vandenberg and Lowry 

As additional contracts are received 
the division will grow. At present, its 
offices are scattered on five floors of 
the Keith building, two floors of the 
Central Bank & Trust building, and 
one floor of the Tower building. Even- 
tually, it is expected to have its own 
building. 


LAUNCHING SILOS ARE 165-feet deep and have wilk 
through tunnels to control and maintenance facilities. 


1° 60 
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nder the Air Force’s “concur- 
rency concept,” construction of bases is 
being pushed while the missile itself 
still is in the development stage. Mar- 
tin’s Titan contract, although still a 
research and development contract, 
calls for demonstration of operational 
capability. This includes the first base 
and the missiles to equip it. 

[ypical operational site for the 7i- 
ran Will be a hard base with all support 
equipment and missile silos under- 
ground. Like the Boeing Minuteman, 
Titan can be based on mobile platforms 
such as railway cars. 

In carrying out site surveys with 
BMD, the Activation Division studies 
such problems as community attitudes, 
housing, labor market, transportation, 
medical facilities, schools, climatic con- 
ditions, city services and tax structure. 

A major educational task, the di- 
vision has found, is that of convincing 
community leaders of the need for 
making their town a prime target for 
enemy attack. A telling argument, par- 
ticularly in communities accustomed to 
aircraft noise and associated dangers: 
there will be no take-offs from the mis- 
sile base except in anger. 

Some idea of the massive task of 
construction of one of these under- 
ground bases can be gained at Lowry. 
where initial excavation is well ad- 
vanced. In actual surface launching of 
a Titan, concrete doors would slide 
open on the surface and the missile 
would be elevated from its 165-ft. deep 
silo to a firing position. 

From each of the three silos in a 
squadron complex, tunnels run to adja- 
cent propellant and equipment storage 
areas and to a command control cen- 
ter, power house, two antenna silos and 
an elevator shaft to the surface. 

At Lowry, thousands of tons of 
earth are being scooped from enormous 
holes for each complex. After the dirt 
is removed—to the depth of a five- 
story building—deeper holes are drilled 
for the silo bases. The walk-through 
tunnels and administrative centers are 
constructed and the entire complex cov- 


s ered again with earth. 


his technique differs from that used 
at Vandenberg, where the silo holes 
were drilled and then connected by 
tunneling. 


Martin’s job as integrating contrac- 


FORMS are as- 
sembled for igloo- 
like powerhouse and 
control center at 
Lowry. 


‘BADGER’ machine 
cuts out tunnels by 
digging with car- 
boloy-tipped knives 
mounted on an X- 
shaped motor at- 
tachment. 


THIS 10-foot di- 
ameter tunnel was 


cut by specially-de- 





signed 


‘Badger.’ 





lor on the Lowry site is to provide the 


mal 


e Sure 


Wor 


tracts 


tors 
ing 
the 


Ma 
SA( 


mis 


igement control necessary to as- 
the coordination of all contractors 
ing under separate Air Force con- 

As one of the associate contrac- 
it also is responsible for engineer- 
nstallation and testing of much of 


‘round support equipment 


onstruction at Lowry began last 
work on the site for a second 
squadron got under way in June. 
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Dirt is removed and 
carried out by a 
conveyor belt. 
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TECHNICAL 
WRITERS 


If word-smithing is your 
business, and space is 
your interest, Convair- 
Astronautics has an imme- 
diate position for you. 
Assignments involve the 
creation of maintenance, 
operation and inspection 
manuals for the top pri- 
ority Atlas ICBM weapon 
system. 

Requirements: two years 
of college engineering, 
technical writing experi- 
ence, plus an eye for the 
incisive word. 

Write now to T. W. Wills, 
Engineering Personnel Ad- 
ministrator, Dept. 130-90 


CONVAIR 
ASTRONAUTICS 
Convair Division of 
GENERAL 
DYNAMICS 


5639 Kearny Villa Rood, 
San Diego, California 
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propulsion engineering . . . 


By JAY HOLMES 





A throttleable liquid engine 

capable of operating on any thrust level between 50,000 and 150,000 
Ibs. has been developed for the Air Force by Aerojet-General. 
UDMH and nitrogen tetroxide make up a storable, hypergolic propel- 
lant combination. Theoretical specific impulse is 285 sec. for frozen 
equilibrium, 1000 psia chamber pressure, 14.7 psia nozzle exit 
pressure. 

The engine, designated XLR-//3-AJ-/, has a modified Titan first- 
stage injector and a film-cooled thrust chamber. It is described by 
Aerojet as the largest known 
variable thrust rocket engine 
on this side of the Iron Cur- 
tain. 

Bursts of up to 14 sec- 
onds have been fired. Al- 
though it would have been 
possible to build bigger tanks 
and provide for longer burn- 
ing, there was no such re- 
quirement under the six- 
month Air Force contract. 
The engine is designed to 
power rocket sleds, to be 
used for testing of missile 
components under simulated 
flight conditions. 

In the accompanying pho- 
to, fuel feeds at the upper 
left and oxidizer at upper 
right. The diagonal tube re- 
moves drain from an actua- 
tor in the oxidizer feed. Film 
coolant is fed from a circumferential ring just above the drain tube. 





Plastic case for a 10,000,000 Ib. rocket . 

is proposed by Zenith Plastics Co., a subsidiary of Minnesota Mining 
and Manufacturing Co. Zenith says it has conceived a method of 
construction that removes size barriers and solves the problem of 
joining end closures. 

A fiber glass filament-wound case for 10,000,000 Ib. thrust 
solid rocket could be completed on-site in two years, Zenith declared. 
The reference obviously is to the proposal by Thiokol’s Dr. Harold 
Ritchey for a 60-second, 10,000,000 Ib. booster. Zenith says its cal- 
culations were based on a requirement to handle nearly 3,000,000 
Ibs. of propellant. Ritchey has estimated a three-year development 
program. 

Zenith said it has achieved a strength-to-weight ratio of 1,100,000 
in. in a privately financed study of what it called “a typical motor 
case configuration including the closure as an integral part.” In 
laboratory tests, Zenith researchers have achieved strength-to-weight 
ratios of 1,350,000 in. for semi-bidirectional and 2,210,000 in. for 
unidirectional wound samples. 


Utah location 

is planned for Thiokol’s new Rocket Operations. Headquarters prob- 
ably will be in Salt Lake City or Ogden. Utah was obviously chosen 
for nearness to Thiokol’s Minuteman R&D center at Brigham City. 


Chemical market is $1.14 billion 

not $3.75 billion as estimated Dee. 21. Manufacturing Chemists Assn. 
states that the chemical industry receives 15% of the total missile/- 
space government spending—currently $7.6 billion 


missiles and rockets, January I1, 1°60 








M9 i: aI A ae eS 


eth Me te Wy 





Ne lls kt a 


ah a ld 





m™ 
in 
i — 


| 


rr 


S 
stron 
has 
meth 
turin 
Corp 
prop’ 

C 
ever, 
time 
contr 
tion 

R 
is th 








i 





Cli a craic as malig 





astronautics engineering 





Engines Improved by Quick Brazing 


Aerojet uses GE hydrogen bell brazing furnace to 


turn out lighter, stronger and more reliable Titan 


engines— with dramatic cut in production time 


by Frank G. McGuire 


SACRAMENTO, CALIF.—A _ lighter, 
stronger and more reliable Titan engine 
has resulted from a new brazing 
method introduced into the manufac- 
turing process by Aerojet-General 
Corporation, prime contractor for the 
propulsion system of the Martin ICBM. 

Despite the advantages gained, how- 
ever, there has been no increase in the 
time required for fabrication; on the 
contrary, the previous 135-hour opera- 
tion now takes eight hours. 


Reason for the bonanza in benefits 
is the new General Electric hydrogen 





bell brazing furnace installed at Aero- 
jet’s Sacramento plants. Applicable to 
other rocket engine fabrication proc- 
esses, the method involves brazing in a 
sealed retort, over which a “bell” con- 
taining heating elements is lowered. 

During the brazing cycle, the work 
within the retort is surrounded by a 
pure, dry hydrogen atmosphere, while 
the area between the retort and the 
furnace bell is filled with exothermic or 
hydrogen gas. The gas in the furnace 
bell protects the heating elements, 
which will corrode if exposed to air 
when heated. 

®Two gas sources—Atmosphere 


< 


COOLING HOOD in position over a hot thrust chamber. Its 
fan system circulates room-temperature air over the retort while 
a water spray in turn cools the hood itself. 


RETORT BELL being removed from the work base after com- 
pletion of the brazing cycle. Present retorts are made of thinly 
corrugated Inconel, which averts distortion. 


for the two sections of the complex is 
provided by a pair of integral exo- 
thermic gas producers. One, a rich pro- 
ducer, provides combustible gas for 
heating element protection; the other, 
a lean producer, provides inert purging 
gas. 

A “Deoxo unit” combines any free 
oxygen which might be in the hydrogen 
gas with hydrogen to produce a “wet” 
hydrogen gas, subsequently processed 
through a dryer to remove moisture. 

The retort used in the furnace is a 
dome-topped cylinder with an open 
flared conical base. Retorts were origin- 
ally of mild steel, which subsequently 
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THE ATLAS MISSILE LAUNCHED NASA’S one-ton 
instrumented capsule similar to the one that will carry 
a man into space orbit. Initial landing phase began at 
45,000 feet when a barometric switch fired a charge 
which deployed a Radioplane stabilization parachute 
directly aft into the airstream. At the same time, radar 
chaff was ejected to scatter into a 600-square-foot 


pattern to provide for radar locating and tracking. 


AT 10,000 FEET another barometric switch initiated 
release of the stabilization ‘chute and deployment of 
the 63-foot Radioplane Ringsail landing ‘chute to 


safely lower “Big Joe” in its 30-feet-per-second descent. 


Upon water contact, a pyrotechnic charge released the 
Ringsail. Recovery was completed when a U.S. Navy 
destroyer, guided to the capsule by radar, lifted the 


undamaged “Big Joe” space capsule from the Atlantic. 


36 Circle No. 17 on Subscriber Service Card. 


NEWS 1S HAPPENING AT NORTHROP) 





AFTER SPACE FLIGHT 
RADIOPLANE’S RINGSAIL BRINGS 
“BIG JOE”-NASA’S ONE-TON 
CAPSULE-TO SAFE LANDING 


Recently the Space Task Group of the National Aeronautics 
and Space Administration sent its “Big Joe” capsule into space 
and successfully recovered it hundreds of miles down-range 
from Cape Canaveral. The landing system included a 6-foot 
conical ribbon stabilization parachute and a 63-foot landing 
parachute, the Ringsail. Both ‘chutes, supplied by Radioplane, 
are proof of new advances in paradynamics. 

Radioplane, also chosen by McDonnell Aircraft Corporation 
to develop and supply the landing system for NASA’s Project 
Mercury, salutes its associates on this achievement. The success 
of this demonstration shows the ability to bring a man home 
safely after orbital flight. 


4% RADIOPLANE 


»¢ NORTHROP CORPORATION 


Van Nuys, Califo 


A Division 


rnia, and E/ Paso, Texas 
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proved vulnerable to distortion and 
scale after exposure to high tempera- 
ture and air. Present models use thin 
corrugated inconel retorts, which do 
not distort appreciably or scale under 
similar conditions, Inconel also yields 
weight and heat-transfer advantages. 


Furnace heating elements consist 
of 4-in. keep in rod-type units capable 
of maintaining high temperatures. 
Molybdenum’s characteristic offering of 
greater electrical resistance when heated 
requires that a variable power input 
control be provided. This is supplied 
to the furnace by a saturable reactor 
and proportional control, which offsets 
the resistance variant and provides for 





vd smooth, accurate control through both 
ce heating and operating phases. 
ce * Stress on safety—Elaborate safety 
* and warning equipment has been in- 
stalled to protect operating personnel 
ng and prevent furnace damage. Gas flow 
ne, or electrical power interruptions, for 
example, are signalled by both auditory 
and visual mechanisms which also in- 
on dicate the trouble source. A flashing 
ct J light remains operative until repairs are 
<§ made or the power supply resumed. 


To decrease explosion possibilities, 
humerous interlocks are built into the 
furnace complex. Another safety fea- 
ture is an intercom system connecting 
all »perators on the furnace equipment. 

Che Titan engine is a regenera- 
tive'y-cooled type, the thrust chamber 
being composed of hundreds of thin- 
NI wa! ed stainless steel tubes grouped and 

bre ed to form a cone-shaped wall. 
Mz \ifolds are then welded to each end 
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combining operations .. . 


INSIDE OF the 1950°F, 12-ton heating bell of Aerojet’s hydrogen brazing furnace, 
showing its 22 rows of heating elements. The process greatly speeds production. 


of the cone to complete the chamber 
assembly. 

In operation, rocket fuel enters the 
head manifold, is directed downward 
through alternate tubes, enters the 
other manifold, and is routed back 
through the remaining half of the tub- 
ing up to the head manifold, where it 
is ejected into the combustion chamber 
and ignited. The system serves the dual 
purpose of preheating the rocket fuel 
before ignition, and of cooling the 
thrust chamber tube walls. 

Since heat transfer in such a system 
is extremely critical, Aerojet found it 
imperative that the brazing alloy used 
with the chambers during fabrication 
be applied evenly to avoid buildups 
which might cause hot spots and re- 
sult in tube failure and eventual ex- 
plosion. 

*® How time is saved—Previous to 
the use of the hydrogen bell furnace, 
fabrication was a combination of hand- 
welding and brazing involving over 100 
hours of brazing and 35 hours of weld- 
ing. Combining these operations in the 
new bell furnace, the company esti- 
mates production time at eight hours. 
(This is not man hours, since a three- 
man team will be required for furnace 
operation and subsequent minor hand- 
weld operations.) 

Cycling of the engine with the new 
process will consist of a six-hour fur- 
mace cycle, followed by some hand- 
welding which cannot be accomplished 
in the furnace. Prior to the actual braz- 
ing operation, the thrust c ber com- 
ponents (tubing, manifolds, etc.) are 


assembled and held together by several 
tack welds and simple clamps. “Nicro- 
Braz” brazing alloy is then positioned 
on the assembled unit, and the cham- 
ber is ready for the furnace. 

Brazing begins when the prepared 
assembly is positioned on one of two 
bases. These contain water-cooled, rub- 
ber-base seals and are designed to 
withstand high temperatures. Thermo- 
couples are located throughout the as- 
sembly connected to multipoint strip 
chart recorders which record time and 
temperature conditions during the 
operation. 

® Special crane—With the assembly 
in position, the retort is lifted and 
lowered over the assembly by a speci- 
ally-built gantry crane, After being 
locked into position, a vacuum is drawn 
within the retort. When evacuation is 
complete, pure dry pressurized hydro- 
gen is admitted to the retort. 

The heating bell is then lowered 
over the retort and connected. The 
bell is already heated and contains an 
atmosphere of rich exothermic or hy- 
drogen gas which is maintained well 
above the auto-ignition temperature of 
the gas. Final step is bringing the fur- 
nace to the melting temperature of the 
“nicro-braz” alloy. Hydrogen is fed 
into the retort during this period. 

Following brazing, the hot furnace 
bell is lifted from the retort and re- 
placed with a cooling hood. This hood 
is designed to prevent excessive heat 
radiation into the heat-treat room, and 
also to accelerate cooling of the part. 
A fan system circulates room air over 
the glowing retort while a water spray 
is directed over the hood. 

When the retort has cooled suffi- 
ciently, the cooling hood is removed 
and the retort purged with inert gas. A 
vacuum is then drawn and held until 
the retort clamps are loosened. Re- 
moval of the retort and assembly com- 
pletes the cycle. 


Swedes To Buy Seacats 


STOCKHOLM—The Royal Swedish 
Navy will use Britain’s Seacat surface- 
to-air missile on its new “Ostergétland” 
class destroyers. 

The contract with the British firm 
of Short Brothers and Harland Ltd. 
calls for delivery in 1961 and includes 
spare parts, electronic equipment and 
a number of training and trial missiles. 

The solid-propelled Seacat, slated 
for operational use with the British 
Navy, is radio-guided and fired from a 
radar-guided quadruple arrangement 
which includes parts of the current AA 
installations on board the destroyers. 

This aspect reduces the cost of in- 
stallation and, in addition, permits the 
use of the present fire control systems 
in Seacat launchings. 
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SYSTEMS 
ENGINEERING 


SYSTEMS 
MANAGEMENT 


The strategic battlefield and support requirements of the modern 
ARMY for mobility, communications, and dispersion require the 
broadest and most sophisticated engineering solutions. The General 
Electric Company, through its SPECIAL PROGRAMS SECTION, is 
now Staffing to meet this critical need. 


Within SPS, a technical team has been created to focus all of 
General Electric's varied technical capabilities on the solution of 
the Army's requirements. Its small numbers afford maximum free- 
dom and informality and permit an unequalled flexibility in respond- 
ing to the Army's needs with advanced systems concepts and 
systems management approaches. 


In staffing our technical positions we have chosen men of the 
highest ability and achievement; men who have broad experience 
in various facets of their technical fields. Each of them sees his 
discipline as an elemental part of the whole system and conversely, 
recognizes that the most sophisticated system is but an integration 
of complex technologies. Many hold advanced degrees (although 
this is not a prerequisite). Most are thoroughly familiar with the new 
Army's requirements (again, not essential). All thrive on the chal- 
lenge of building a vital new group and the unlimited opportunities 
which it presents. 


A limited number of these opportunities still exist — all at the 
senior level. Included are positions in MISSILE ENGINEERING, 
WEAPONS SYSTEMS ENGINEERING, COMMUNICATIONS, MICRO- 
WAVE & RADAR, NAVIGATION & GUIDANCE, PASSIVE DETECTION, 
DATA LINKS, NUCLEAR WEAPONS EFFECTS, AEROBALLISTICS, 
and SYSTEMS ANALYSIS. 


Confidential interviews will be arranged very shortly for qualified 
candidates with our Manager of Engineering or our Manager of 
Electronics Engineering. Interested individuals should direct their 
response to: 


Dr. W. Raithel, Manager—Engineering 
Special Programs Section, Dept. 313 


GENERAL ELECTRIC COMPANY 
21 S. 12th Street * Philadelphia 7, Pa. 


*The Special Programs Section moves in February 1960 to a 
completely new facility on the Main Line—Philadelphia’s finest 
and one of the country’s most attractive suburban locations. 


SPEC 


PROGRAMS [GENERAL @@) ELECTRIC 


SECTI 


ODErFeEencsSseE svsTtrems DEPARTMENT 


A Department of the Defense Electronics Division 
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— moscow briefs—- 


Sputnik Ill Results 








A recent paper by V. G. Istomin 
gives details of information about tle 
ionic composition of the upper atmos- 
phere obtained from Sputnik III's in- 
struments. (Doklady Akademii nauk 
USSR, Vol. 129, No. 1, 1959, pp. 8!- 
84). 

During the period May 15-25, 19538, 
15,000 spectra of positive ion masses 
in the ionosphere were obtained by 
Sputnik III at altitudes of 225 km and 
980 km by means of radio-frequency 
mass-spectrometer. Measurements were 
made between 27° and 65° N. latitude. 
The spectrometer had a negative charge 
gained from the gasmass through which 
the satellite moved, increasing the sensi- 
tivity of the instrument. 

The spectra were found to contain 
harmonic peaks among the primary 
ones, the intervals for which had been 
predetermined in the laboratory. The 
most pronounced peak relates to mass 
number 16, attributed to atomic oxygen 
O+; the second: 14, attributed to 
atomic nitrogen N+. 

Istomin reports that spectra ob- 
tained at the perigee showed a group of 
peaks with mass numbers 32, 30, and 
28. The most pronounced peak relates 
to mass number 30, such as in ions of 
nitric oxide NO+. Mass numbers 32 
and 28 can be attributed to ions of 
molecular oxygen O,+ and molecular 
nitrogen N,+, respectively. 

The ratio of atomic nitrogen to 
atomic oxygen varies depending on the 
geographic latitude and the distance 
from earth. The distance from earth’s 
surface was divided into intervals, the 
first interval being from 225 km to 250 
km, and the second from 251 km to 
350 km. In both intervals, the concen- 
tration of atomic nitrogen increases 
upon transition from the zone 30°N- 
50°N to the zone 55°N-65°N. The in- 
fluence of latitude vanishes at distances 
from earth greater than 450 km. 

In general, Sputnik Ill indicated 
that the concentration of ions of nitric 
oxide, molecular oxygen, and molecu- 
lar nitrogen increases at higher lati- 
tudes as compared to the concentration 
of ions of atomic oxygen. Ions of nitric 
oxide were found up to a height of 490 
km; molecular ions were not found 
beyond 500 km. 


Neutron Radiation Detector 


A simple neutron radiation detec! or 
capable of operating in the presence of 
a strong X-ray field has been inven‘ed 
by two Russian scientists, according to 
a recent report. 

The detector consists of two cho 
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opel thermocouples of opposite | 
ties connected in a series circuit. | 
thermocouple joints are made of 
tubes, one filled with U,O, en- | 


i with 75% U?*, and the other 
Pb,O, (approximately 50 mg in 
tube). 


(he differential thermoelectromo- 
force in the series circuit is pro- 
portional to the heating of the thermo- | 
couple as a result of U*** fision. This | 


detection system was tested in neutron 
fluxes from 5 x 10° to 1.5 x 10**- 
n/cm’sec with satisfactory results, 
according to the paper (Pribory i tekh- 
nika eksperimenta, No. 5, 1959, pp. 
121-122). 


‘Soviet-French Exchange 


The journal Komsomol 'skaya prav- 


da reports that the USSR has concluded 
a pact for exchange of information on 


cultural, scientific and technological | 


matters with France. No specific de- 


tails 


have been released. (Dec. 13, 


1959, p. 4, col. 3.) 





when and where ——— 


JANUARY 


American Astronautical Society, Sixth | 


Annual Meeting, Statler-Hilton Hotel, | 


New York City, Jan. 18-21. 


American Management Association, Spe- 


cial Research and Development Con- 
ference, Roosevelt Hotel, New York, 
Jan. 20-22. 


Stroctore of Strong Normal Shockwaves, 


Northwestern University, Evanston, 
Ill., Jan. 21. 
Institute of the Aeronautical Sciences, 
28th Annual Meeting, Hotel Astor, | 


New York City, Jan. 25-28. 
cond Annual Symposium on High Speed 


Testing, sponsored by Plas-Tech Equip- | 
ment Corp., Somerset Hotel, Boston, | 
Jan. 27. 


Research in Rarified Gas Dynamics, North- 


western University, Jan. 28. | 
peventh Annual Western Spectroscopy 
Conference, Asilomar, Pacific Grove, 
Calif., Jan. 28-29. 
merican Rocket Society, Solid Propel- 
lants Conference, Princeton Univer- | 


sity, Princeton, N.J., Jan. 28-29. 


FEBRUARY 


jhemical Institute of Canada, Toronto 


Section, Symposium on Gas Chrom- 
Ter fad Seaway Hotel, Toronto, 
eb. 1. 

istrument Society of America, Houston 
Section, Instrument-Automation Con- 
ference & Exhibit, Rice Hotel & Sam 


Houston Coliseum, Houston, Feb. 1-4. 


Annual Midwest Welding Confer- 
e, sponsored by Armour Research 
andation of [Illinois Institute of 
hnology; Chicago Section, Ameri- 


Welding Society, Illinois Tech. | » 6 gox 37D, SOUTH HACKENSACK, N. J., BLACKSBURG, VA., ORMOND BEACH, FLA. 


smistry Bldg., Chicago, Feb. 3-4. 
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the largest electrodeposited 
“pancake” slip ring 


U. S. AIR FORCE 
RADAR SYSTEM 


WHAT IT DOES: This unit is incorporated 
in the U.S. Air Force AN/FPS-26 Intercept 
Radar System, on which Avco-Crosiley is 
the Prime Contractor to the Air Material 
Command's Rome Air Material Area — 
Griffiss Air Force Base, New York. The 
antenna and pedestal will stand three 
stories high and be housed in a radome 
about 50 feet in diameter. 


The assembly is composed of a plastic 
disc 48” in diameter and %” thick 
mounted on a cast aluminum housing. 
The 53 circuit slip ring disc is -cast of 
highly filled epoxy resin and is the 
largest single-piece “pancake” slip ring 
ever manufactured using the electro- 
deposition process. 

Nine aluminum brush blocks are pro- 
vided, in three groups of three blocks 
each, spaced 120° apart. The brush 
blocks are mounted on a second cast 
aluminum housing. Outstanding perform- 
ance has been verified by operational 
tests. 

Many other unique space, function, and 
reliability problems involved in gyros, 
inertial guidance, instruments, radar, 
and switching are being solved with 
Electro Tec slip rings*—miniatures as 
well as giants. 

Write for information on individual com- 
ponents or complete assemblies de- 
signed to meet the most stringent elec- 
trical, mechanical and environmental 
specifications. 
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*Pat. No. 2,696,570 and other patents pending. 
Write Electre Tec Cerperation on all your slip ring requirements. 


ELECTRO TEC CORP. rreciion'cricmeni 











Circle No. 5 on Subscriber Service Card. 


39 
























| 
if 
ih 
| 











—new missile products 





nul 





Tap Cartridge Eliminates Chipping 


The Tap Cartridge Co. announces 
development of a new-formula wax pel- 
let tap cartridge that completely elim- 
inates the many chip problems encoun- 
tered in blind hole tapping operations. 

In the tapping operation, the tap 
cartridge is dropped into the already 
drilled, or drilled and reamed hole. As 
the tap works its way into the hole, a 
solid flow of wax carries the chips along 
and out the flutes as fast as the chips 
are made. 

The last chips left at the bottom of 
the hole are embedded in that portion 
of the tap cartridge still in the flutes 
of the tap. Immobilized in this manner, 
they are withdrawn with the tap. The 
tap actually touches the bottom of the 
hole with no chip interference and 
there is no necessity to clean the tap 
between holes. 

The new tap cartridge eliminates 
costly extra chip removal operations, 
reduces rejects due to torn threads, and 
over-comes tapered or oversized 
threaded hole. Tap breakage is also 
minimized because there are no chips 
to become wedged in the relief of the 
tap as it is being withdrawn. 

Tap cartridges also allow tapping 





i aE td 


| ? 





in the bottom of the hole in one pass, 
produce a smoother, more uniform 
thread, and greatly extend tap life. Tap 
cartridges are available in sizes 0-80 
through 14%”. They can be used equally 
well in steel, iron, aluminum, plastics, 
and the newer exotic metals. 
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Gas Generator Used 
For Mercury’s Parachute 


McCormick Selph Associates’ SK- 
6119-26 and SK-6119-36 gas gener- 
ators play an important role in NASA’s 
plan for the landing phase of the Proj- 
ect Mercury capsule. 

The generators provide the energy 
to eject the -main and reserve para- 
chute packs from their compartments. 
To assist in the ejection of the main 
parachute, an SK-6119-26 gas gener- 
ator delivers hot gas pressure at 25 
to 30 psi to the ejector bag. 

As the bag inflates (in 1% to 2% 
seconds), it helps force the pack from 
the compartment. In the event that the 
reserve parachute is required, an SK- 
6119-36 gas generator is actuated to 
help eject the reserve pack. This gener- 
ator also provides pressure to expel the 
reserve pack after landing should the 
reserve pack not be employed. This 
latter operation is necessary to clear 
an opening for the astronaut’s exit. 

Each gas generator consists of an 
igniter; a one-piece screw-in type 
nozzle; a vibration-dampened solid 
propellant grain and a stainless steel 


40 


gas delivery and heat exchanger tube. 

After ignition, the gas pressure 
generated is routed through a stain- 
less steel tube which drops the heated 
gas from 3000°F. to 740°F. as it enters 
the inflation bag. This nylon bag, 11 
inches in diameter and 31 inches long, 
is covered with latex .007 inches in 
thickness. The SK-6119-26 gas gener- 
ator is a zero time delay unit and the 
SK-6119-36 is a 1.25 second time de- 
lay unit. The gas generators provide 
pressure to inflate each bag completely 
in less than three seconds and force 
the ejection of the chutes with maxi- 
mum clearance and safety. 
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Pressurized Machine Spins 
Solids at Huge G-force 


A pressurized machine that twirls 
solid particles during chemical process- 
ing at a g-force 40 times greater than 
that experienced by an astronaut in 
space flight has been developed by the 
Chemical Machinery Division of Baker 
Perkins Inc. 

It is built to remove from a liquid 
carrier solids like those of polyolefins, 


in 
to-s! 
the 
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vinyl resins, penicillin, corn  starchh 
titanium, aspirin and acrylic resin fof coc 
carpets by centrifugal action at a forepy., | 
of 1000 g. } §0 pot 
Before being placed in operation} 
materials in the machine’s 40-ir 
“basket” are pressurized under 150 ps ; 
and while under that pressure, subfie4-Dic 
jected to a centrifugal force of 1000: . 
—as they are rotated at 154 miles pef™ rod 
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hour. Production capacity of the mf A 
chine is reported to be 30 tons pe sul! fo 
hour. nounc¢ 
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Adhesive Developed for [4 ,- ,, 


Automatic Spray Application} } ' 


(0.019 
A 3M high-strength-oil-resistant elas } 

tomeric base adhesive developed fof 
automatic spray applications in volum 
production operations and for bondin 
a wide variety of porous and non-por 
ous materials is now available from th 
Adhesives, Coatings and Sealers Divis 
ion of the Minnesota Mining and Mfp= 
Co. 





Bonds produced by this general pu: pedanc 
pose industrial adhesive, designated aR ime oJ 
EC-1390, have high softening poin Ac 
and good resistance to plastic flovBRi. 51, | 
These properties, combined with thi tor mo, 
adhesive’s rapid rate of strength build Circle 
up and good sprayability, makes it we 
suited for volume production applic: 
tions. This adhesive may also be han] High 
sprayed or brushed. 

The adhesive produces high streng WT 
laminates with such materials as plast« io 
thin gauge aluminum and steel, pore ?, 


! ' combin: 
lain enameled steel, linoleum, leather nent m: 
rubber, wood, composition board a is being 
9 é ials. J . 
other materials Compa 
Typical uses are: Bonding alur The 
band fr 
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num facings to paper honeycomb cores 

in s-ndwich panel contruction. Wood- 

to-stcel bonds have shear strengths in 

the ;ange of 400 psi. 

rch \iigh pressure plastic laminate-to- 

| foBR ree} bonds have tensile-shear strengths 

Ore of 400 psi and peel strengths averaging 

$0 pounds per inch width. 
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) psi 

sub) §4-Digit Resolution Voltmeter 

| ° 

es Produced at Lower Cost 

mes A low-cost digital voltmeter with 

pei full four-digit resolution has been an- 

nounced by Non-Linear Systems, Inc. 
The V64, which costs only $785, 

is designed for a wide range of DC 

measuring jobs and, with accessories, 

AC and low-level DC measurements. 

The V64 features full four-digit 

(0.01%) resolution, high input im- 


rd 






























| 





pedance and an average measuring 
time of 0.27 seconds per reading. 

A one-package instrument, the V64 
is 5% inches high by 15% inches deep 
for mounting in a standard 19-inch rack. 
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"High Power Gridded 
TW Tube Developed 


A one-kilowatt traveling wave tube 
combining a periodic focused perma- 
nent magnet (PPM) with a gridded gun 
is being produced by Hughes Aircraft 
Company. 

The tube, which operates in the S- 
band from 2.0 to 4.0 kmce, is said to 
be particularily useful to radar systems 
builders and users. 

Combination of permanent magnet 
focusing with a gridded gun produces 
a traveling wave amplifier which Hughes 
Aircraft claims exhibits full one-kilo- 
Watt power output characteristics with 
low power consumption. 

Previous to the development of the 
new Hughes tube, traveling wave tubes 
with magnetic focusing used a pulsed 
cathode to supply the beam and in- 
Volved pulse levels of 5,000-10,000 
volts resulting in a difficult modulation 
prob'em, according to Richardson. 

Use of a control grid, however, en- 
ables the Hughes tube to operate with 
ave y fast response time with much 
lowe’ power consumption and simpler 
mod' ‘ation problems. 
| aveling wave tubes with gridded 


lum 
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guns at this power level have been 
available but only with solenoid focus- 
ing. Permanent magnet focusing offers 
the advantage of light weight, no solen- 
oid power supply needed, low heat gen- 
eration and better reliability. 

Known as the Hughes MAS-I1E 
traveling wave amplifier, the new tube 
is the result of solution of certain tech- 
nical problems by the company’s re- 
search and development laboratories. 

One of its primary uses is as a final 
output tube. If still more power is re- 
quired it can be used to drive other 
high powered traveling wave tubes or 
klystrons. Its peak output is in excess 
of 1 KW at only 0.5 W input. By cas- 
cading two tubes an output of 1 KW 
can be obtained with less than 0.5 W 
of drive. 
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Dielectric Coolant Pump 
Aids Cavitation Problem 


A new high efficiency, lightweight 
pump designed for liquid cooling of 
electronic instrumentation and able to 
pump any dielectric fluid has been mar- 
keted by the Task Corp. 

According to the manufacturer, the 
new dielectric coolant pump is de- 
signed to minimize cavitation problems 
encountered with low inlet suction pres- 
sures of high-altitude operation. Unique 
wet motor construction obviates use of 
rotating seals and attendant leakage 
problems. 

Other applications include use as 
fuel transfer or booster fuel pump; the 
unit can be manufactured to meet ap- 
plicable military specifications. 

Specifications include: continuous 
duty 4 pole, 3 phase, 200 volt motor; 
weight, 21 ounces; amps, 0.75; pump 
pressure rise, 20 psi at 2.8 GPM. The 
pump is 4.38 inches long and has a 
diameter of 2 inches. Bearings are car- 
bon and the pump can run dry. 
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Lightweight Adjustable 
Regulating Valve Available 


A new pressure regulating valve in- 
troduced by Vap-Air, the aeronautical 
division of Vapor Heating Corp., fea- 
tures light weight, small size, low leak- 
age and stability of control. 


The valve, suitable for dozens of 
missile applications, weighs 2.6 pounds, 
handles upstream pressures to 200 psi 
with variable downstream regulation 
from 5 to 25 psi. (specifications cited 
refer to the 2 inch diameter valve 
handling air at 80°F.) 

Leakage is low since it has a pos- 
itive metal to metal seat rather than 
a butterfly with “O” ring seals. Leak- 
age is from 0.005 Ibs./min. at 25 psi 
inlet pressure to 0.014 Ibs./min. at 200 
psi inlet pressure. 

The outlet pressure reaches its 
regulated level within 42 second. A 
typical example: With inlet air pres- 
sure going from 0 to 80 psi in two 
seconds, downstream regulated air 
pressure goes to 10 psi (regulated 
point) in 2 second. 

Pressure drop through the regulat- 
ing valve at 10 Ibs./min. air flow is 
1.4” Hg; at 25 lbs./min. air flow, drop 
is 6.2” Hg. 

Typical stability of control at an 
arbitrary 12 psi setting shows a maxi- 





mum pressure variation on the outlet 
side of the valve from low of 11 psi 
to high of 12.5 psi, with inlet pressure 
varying from 0 to 200 psi. 

The Vap-Air pressure regulating 
valve is made of stainless steel or 
monel, or other metals to suit the 
customer’s needs, handles air at up to 
625°F 

A remote controller weighing 0.4 
Ibs. permits variations in pressure regu- 
lation from 5 to 25 psi. In a typical 
installation, this controller is mounted 
on the pilot’s console. 

The valve body overall diameter is 
3.62”, length 4.19”. 
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New Fluid Curbs 
Heat-Treat Carbonization 


A new carbon potential liquid, de- 
veloped after two years of laboratory 
work by A. F. Holden Co., now enables 
heat-treat engineers to take preventive 
measures against decarburization and 
scale formation on carbon steels to meet 
ngidly prescribed physical standards. 

Designed primarily for use with the 
luminous wall, gas-fired furnace, it is 
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automatically injected under pressure 
during the high heat phase. The fluid 
supplies a supporting atmosphere which 
burns up excess oxygen and brings the 
products of combustion to a balanced 
state. 

Coordinated with the furnace oper- 
ation, decarburization and scale are 
controlled, reduced to a minimum. 
Amount of liquid injected is governed 
by the size and BTU rating of the fur- 
nace in use. Because the luminous wall 
is an open combustion system, it is 
possible to introduce the liquid to pro- 
vide a non-explosive atmosphere. 

Several grades have already been 
made available; others are in various 
stages of development. The fluid is used 
in the processing of steels ranging in 
carbon content from 0.20 to 1.00. Each 
can be applied to a specific type of steel 
of given carbon content for any heating 
cycle. 

To accurately pinpoint the required 
treatment, Holden engineers report a 
laboratory test of customer steel sam- 
ples is sometimes necessary to deter- 
mine the proper carbon potential grade 
for the job. 
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Silicon Computer Diodes 
Claimed to be Fastest Yet 


High-voltage silicon mesa diodes 
claimed to be the industry's fastest— 
are available from Texas Instruments, 
Inc. 

The diffused devices switch from 10 
ma forward current to six volts reverse 
in four millimicroseconds maximum. 

The fast switching capability of the 
TI IN914 and TI IN916 diodes is 
coupled with an extremely low capaci- 
tance of only two micromicrofarads 
(max), making them especially desir- 
able for high-frequency applications. 
For frequencies up to 100 megacycles, 
both diodes provide a minimum recti- 
fication efficiency of 45% and have a 
guaranteed maximum leakage of 25 
millimicroamperes at 20 volts. 


Packaged in a subminiature, hard 
glass package, the diodes feature a high 
peak inverse voltage of 75 volts. Both 
devices will dissipate 250 mw of power 
at 25°C and highlight a guaranteed 
minimum forward voltage of 1 volt at 
10 mil) ops. Through the use of silicon 
mesa construction, both diodes have an 
operating range of —65 to 150°C and 
a maximum storage temperature of 
200°C. 

The units will withstand 20,000 g 
during acceleration and 1000 g during 
shock. The black epon paint used on 
the TI glass packages withstands mois- 
ture, salt spray and 200°C storage tem- 
peratures. 
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Leak Detection System 
Minimizes Operator Error 


General Vacuum Corp. has an- 
nounced a “Series 800” line of high- 
production Leak Detection Systems de- 
signed specifically for in-line operation 
and high production rates. The systems 
are either fully or semi-automatic elim- 
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inating Or minimizing operator error. 

Results are quantitative so that 
changes in quality may be detected, re- 
corded, and action taken prior to re- 
jection on a “go-no-go” basis. The re- 
sults are also reproduceable since the 
process takes place in a controlled 
vacuum and is not affected by stray 
gases or other variables in the atmos- 
phere. 

The Series 800 Leak Detection Sys- 
tems are suited for production testing 
of all types of vacuum, pressurized, and 
hermetically sealed products such as 
aerosols, gas cylinders, refrigeration and 
air conditioning systems, radiators, mis- 
sile and aircraft components, electronic 
assemblies, and fire extinguishers. 

The Series 800 incorporates a stan- 
dard mass spectrometer type leak de- 
tector sensitive to helium gas which can 
also probe rejected items to determine 
the exact location of the leak. 

Circle No. 235 on Subscriber Service Card. 


NEW LITERATURE 


CHEMICAL MILLING. A 12- ag 
illustrated booklet describing the | ro. 


ess of chemical milling and the fun. 


tion of the Chemical Contour Cor». \ 
available free of charge. Chemical op, 
tour Corp., 16627 South Avalon Bouk 
vard, Gardena, California. 


Circle No. 200 on Subscriber Service Card 


SPACE CHAMBERS. A brochure de 
scribing features and capabilities 9 
walk-in space chambers and picturin 
many applications is available fron 
Tenny Engineering, Inc., a produce 
of environmental test units. Th 
huge chambers include a variety ¢ 
specifications for the simulation of e. 
treme conditions, such as altitudes t 
1.5 million feet, temperature from 
-150° to +2000°F., humidity to 95% 
rain fall to 24 inches per hour, ran 
air flow, varied altitude climb and div 


rates, solar radiation to 140 watts pe— 


square foot, radiant heat assemblia 
dissipation of live or static loads an 
vibration accommodation. 


Circle No. 201 on Subscriber Service Card 


DIMENSIONING. An illustrated 28 
page booklet presenting a step-by-ste 
explanation of the theories and pra. 
tical application of the system of Tr 
Position Dimensioning. It reflect 
Scintilla Div. of Bendix Aviation’s «: 
perience gained in over four years o 
actual application of this dimensionin 
practice in manufacturing for the mil- 
tary. 


Circle No. 202 on Subscriber Service Card 


METAL CRYSTALS. An eleven-pag 
Bulletin No. 102 entitled “Large Sing 
Metal Crystals,” which describes stand 
ard specimens as well as unusual shape 
and special crystal orientations, is avai 
able from Flow Corporation. A larg 
number of randomly oriented sing 
metal crystal specimens in aluminum 
cadmium, copper, lead, nickel, silvet 
tin and zinc are now available for m 
mediate delivery in many standard size 
and shapes. 
Circle No. 203 on Subscriber Service Card 


CORROSION. A new bulletin d 
scribing and illustrating results of ‘ 
U.S. Signal Corp’s Mirror Test for cor 
rosiveness of printed circuit resin fluxe 
is now available from the Londo 
Chemical Co. The test was run in # 
cordance with MIL F-14256 by th 
Inland Testing Division of Cook Re 
search. Seven fluxes were tested, som 
at 50% solids, others “as is.” Four 
the fluxes, including a W. W.-cg-ros# 
used as a control, passed the test 0 
showing little or no corrosive acti 
on copper and proving superior s¢ lde- 
ability. 

Circle No. 204 on Subscriber Service Ce-¢ 
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© $5,244,096—-Raytheon Co., 





——§ontracts 


NAVY 


$2,337,225—Motorola, Inc., Military Elec- 
tronics Center, for sonobuoys. 

940,500—Reading Products Co., Inc., Boyer- 
town, Pa., for inert parts for 0.7ES target 
drone boosters. 

$22,296—Giller Tool Corp., Dallas, for guided 
missile tool kit, mechanical assembler. 


MISCELLANEOUS 


Western Scientific Instrument Co., Inc., has 
received a contract from Hughes Prod- 
ucts Group, subsidiary of Hughes Air- 
craft Co., for continued maintenance of 
vital laboratory production test equip- 
ment 

$1,000,000—Iron Fireman Manufacturing Co., 
Electronics Div., for delivery of gyroscopes 
for the Radioplane Div. of Northrop 
Corp. 

$215,000—Oliver-Shepherd Industries, Nutley, 
NJ., for design and manufacture of digi- 
tal and analog airborne magnetic tape 
recorders. Awarded by Airborne Instru- 
ments Laboratory, a division of Cutler- 
Hammer, Inc. 


AIR FORCE 


Microwave-Power 
Tube Div., Waltham, Mass., for magne- 
tron electron tubes. (Two contracts.) 

$2,000,000—-Perkin-Elmer Corp., Electro-Opti- 
cal Div., Norwalk, Conn., for production 
of alignment theodolites for the TM-76B 
missile. Sub-contract from AC Spark 
Plug Div. of General Motors. 

$164,999—-Diveo-Wayne Electronics, Cincin- 
nati, for spare parts for radar test set. 

$98,957—Cornell Aeronautical Laboratory, 
Inc., Buffalo, for research on “Molecular 
Interactions at High Temperature.” 

$53,766—Syracuse University, for research in 
“Quantum Field Theory and Elementary 
Particles Studies.”’ 

$52,120—Cornell Aeronautical Laboratory, for 
research on “Nonequilibrium Flows.” 

$49,958—-Massachusetts Institute of Technol- 
ogy, Cambridge, for research on ""Mechan- 
ical Behavior of Metal Composites.” 

#8,576—C ornell Aeronautical Laboratory, 
Inc., for research on “Boundary Layers 
in High Temperature Gas Flows.” 

$33,980—University of Pennsylvania, Phila- 
delphia, for research on “Scattering and 
Polarization of Electrons” and “Factors 
of the Free Electrons.” 


ARMY 


Cook Electric Co. has received a contract for 
theoretical design of the data system for 
the White Sands ARTRAC plan. Amount 
hot disclosed. 

$6,708.846—Land Air, Inc., Chicago, for re- 
search and development data collection 
and research and development services of 
range instrumentation equipment at 
White Sands. 

$3,065.000—CompuDyne Corp., Hatboro, Pa., 
for ground support equipment for use in 
six Titan ICBM operational bases. 

$2,084 220—Telecomputing Service, Inc., for 
Tesearch and development data evalua- 
tion at White Sands Missile Range. 

$1,136 771—Brown Engineering Co., Hunts- 
Viie, Ala., for engineering and machine 
Shop services on missiles. 

$900.°00—International Telephone & Tele- 
gr.ph Corp., Federal Division, Clifton, 
N., for repair parts for radar target 
&. .ulator. 

£231. “1—Brown Engineering Co., Huntsville, 

, for engineering and design for Ord- 
mh .ce Missile Laboratories Div., ARGMA. 
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$179,043—Fairchild Camera and Instrument 
Corp., Syosset, N.Y., for 216 fuze rocket, 
mechanical time, T2075, loaded. 

$175,265—Allied Chemical Corp., General 
Chemical Div., N.Y., for guided missile 
nitric acid propellant. (Two contracts.) 

$174,500—Western Electric Co., Inc., New 
York City, for Nike spare parts and com- 
ponents. 

$173,000—A. P. Whitaker & Sons, Randolph, 
Mass., for construction of FD radar facil- 
ities. 

$158,000—Brown Engineering Co., Inc., Hunte- 
ville, Ala., for engineering and machine 
shop services. 

$135,000—California Institute of Technology, 
Pasadena, for research and development 
of guided missiles. 

$125,336—Hayes Aircraft Corp., Birmingham, 
Ala., for engineering services. 

$120,168—Norris-Thermador Corp., Vernon, 
Calif.. for motors for 115mm _ boosted 
rocket. 

$98,750—Lavoie Laboratories, Inc., Morgan- 
ville, N.J., for oscilloscope. 

$75,000—Sperry Rand Corp., Sperry Utah En- 
gineering Laboratory, for repair parts for 
Sergeant guided missile systems. 

$59,467—General Development Corp., Elkton, 
Md., for development of ballistic meas- 
urement equipment. 

$27,991—Southern Research Institute, Bir- 
mingham, Ala., for engineering and tech- 
nical services on new heat polymers. 

$17,850—Rentel & Frost, Inc., Boston, for 
construction of aircraft weapons calibra- 
tion facility. 


Physicist Doubts Red Data 
On Moon Magnetism 


PASADENA, CALIF.—A paper by a 
physicist at the Jet Propulsion Labora- 
tory states that Lunik I] data used by 
Soviet scientists to prove the moon has 
no magnetic field is not conclusive. 

Mrs. Marcia Neugebauer of JPL 
points out that the Soviet satellite took 
its measurements on the sun side of the 
moon, where incoming corpuscular ra- 
diation would interact with the weak 
magnetic field and tend to cancel it out. 

Mrs. Neugebauer points out that 
the Soviet magnetometer was capable 
of detecting fields down to .0006 gauss 
and that the final reading before im- 
pact presumably was obtained at a lunar 
altitude of one kilometer. 

“It is suggested that, if a general 
lunar magentic field existed, it would be 
confined by solar corpuscular radia- 
tion, or solar wind, to a thin layer 
above the sunlit surface, but it could 
extend a considerable distance beyond 
the surface on the side away from the 
sun,” Mrs. Neugebauer declares. 











VU NN TU TOMMY 


viscoelastic stress analyst 


ENGINEER or SCIENTIST with M.S., or PH.D., degree 
and experience in comprehensive stress analysis of the 
behavior of elastromeric, composite solid propellant 


in 


WWW AAG | 


grains in case-bonded applications. Will participate in 
an experimental program to test the validity of the 
analysis and its applicability to the solution of problems 
arising in the manufacture and projected use of 


solid propellant motors. —> 
—— 
Recent graduates with related experience will — 
be considered. —_ 
U.S. citizenship required. 
Send resumé or 
aad CALTECH 
JET PROPULSION LABORATORY 
A Research Facility Operated for N.A.S.A. 
4800 OAK GROVE DRIVE + PASADENA, CALIFORNIA 
AAA 
Circle No. 6 on Subscriber Service Card. 
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Machining Process Acquired 


WINbsor Locks, CoNN.—Hamilton 
Standard Division, United Aircraft 
Corp., has acquired North American 
rights to an electron beam process de- 
veloped by the Carl Zeiss Foundation 
of West Germany for machining or 
welding the hardest materials. 

The process operates in a high va- 
cuum (4 x 10°~* mm Hg), developing a 
precisely controiled beam of high en- 
ergy density that can be directed to do 
work on a target. 

Charles M. Kearns, general man- 
ager of Hamilton Standard, said the 
process is valuable in manufacturing 
parts for electronics, missiles and air- 
craft, nuclear power equipment and 
many other industrial areas, as well as 
research laboratories. 

Although other electron beam equip- 
ment is being manufactured in this 
country, Kearns said, none has reached 
the stage of development attained by 
the Zeiss process in controlled energy 
densities. 

The Zeiss electron beam can raise 
a target point to 11,000°F, while the 
temperature registered a micron 


(.000039”) away is only 550°F. It can 
weld, melt or cut holes as small as 
.0008” through almost every known 
material—including tungsten and the 
refractory metals. 

Energy density during drilling may 
be as high as 600 million watts per 
square inch. Hamilton Standard said 
even higher energy density and much 
smaller holes and slots are contemplated 
in the near future. 

In laboratory tests by the Zeiss 
Foundation in Oberkochen, West Ger- 
many, the equpiment has welded 
through stainless steel 1” thick in a few 
seconds, In production applications, it 
has welded through stainless steel “2” 
thick. . 

Hamilton Standard said the process 
has demonstrated major improvements 
in the welding of reactor cores for nu- 
clear energy installations and the mill- 
ing of sub-miniaturized electronic com- 
ponents. 

The process may be controlled by 
electrical relays or by complete elec- 
trical and mechanical automation. 





Headquarters NASA 


Groups Are Renamed 

WASHINGTON—NASA last week re- 
named two of its three original head- 
quarters organizations to conform with 
their new duties. 

Renamed were the Office of Ad- 
vanced Research Programs (formerly 
the Office of Aeronautical and Space 
Research) under the direction of Ira 
H. Abbott, and the Office of Space 
Flight Programs (formerly the Office of 
Space Flight Development), under the 
direction of Dr. Abe Silverstein. 

The action was taken because of 
the recent creation of a NASA Office 
of Launch Vehicle Programs under the 
direction of AF Gen. Don R. Ostran- 
der. (See M/R, Dec. 14, p. 40). The 
new office was carved out of the two 
existing offices, and their names were 
changed accordingly. 

The fourth NASA headquarters 
unit is the Office of Business Adminis- 
tration. 


NASA Asks World’s 
Help For Explorer IV 


WASHINGTON—The National Aero- 
nautics and Space Administration Dec. 
30 released the radio codes for the 
seven different scientific experiments in 
Explorer VII and invited Soviet scien- 
tists and scientists from other countries 
to listen in and participate in analyzing 
the information. 
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Dr. Homer E. Newell Jr., NASA 
Assistant Director, said he hoped scien- 
tists from the Soviet Union, Japan, Red 
China, India, and Indonesia, and others 
in Asia, Africa, and the South Pacific 
would take part in the program. 

One reason for releasing the codes, 
Dr. Newell reported, was that Ameri- 
can scientists were hampered by “gaps” 
in the reporting of signals, and cooper- 
ation with foreign scientists could pro- 
vide a world-wide reception system for 
the satellite’s information. 


M/R Contributor, 
Adviser Honored 


Tutsa, Oxta.—An adviser and a 
contributor to MISSILES AND ROCK- 
ETS MAGAZINE are among the “Ten 
Outstanding Young Men of 1959” 
chosen by the U.S. Chamber of Com- 
merce. 

They are Dr. S. Fred Singer, profes- 
sor of physics at the University of 
Maryland, and Dr. Peter A. Castruccio, 
technical director, Aerospace Division, 
Aeronca Manufacturing Corp. 

Dr. Singer, 35, was cited for his 
1951 design of a small scientific earth 
satellite and for his leadership of the 
first group to measure the earth’s mag- 
netic field at 100 miles altitude. He is 
a frequent contributor to M/R and in 
1958 wrote a series of four articles en- 
titled “Nuclear Explosions in Outer 
Space,” which drew wide acclaim. 


Dr. Castruccio, 34, holds se: er, 
radar patents and has numerous pa ent 
pending. He worked with Bendix R adic 
and the Martin Co. before joining Aer. 
onca last summer. He is a membcr 
the M/R Advisory Board. 


Sperry Test Basin 
Devised for ASW 


GREAT Neck, N.Y.—Effective eval. 
uation of underwater detection device 
without extended sea trials will soo: 
be possible at Sperry Gyroscope, 

A test basin, 400 ft. long, 200 ft 
wide and 25 ft. deep, is being cop. 
structed by Sperry’s Surface Armament 
Division. A 17 by 29 foot floating barge 
will be used to sink the sensing equip. 
ment under evaluation into the water 

Measuring facilities and equipmen 
to simulate the desired sounds of subs 
fish and other marine disturbances wi 
be placed at the other end of the basin 

Not only sound devices such « 
SONAR but non-acoustic instruments 
for the location of anti-ship mines, tor. 
pedoes and submarines can be tested a 
the new basin. 

The data supplied from the cop 
trolled experiments planned may leaé 
to the development of equipment tha 
will considerably extend the range and 
selectivity of present detection tech 
niques and instruments, Sperry says 


Ryan Acquires 
Aerolab Development Co. 


San Dieco—Ryan Aeronautica 
Company has expanded its space caps 
bility by acquiring Aerolab Develop 
ment Company of Pasadena. 

Aerolab, now a wholly-owned Ryan 
subsidiary, has been active in the field 
of multistage high-altitude sounding 
rockets and rocket-fired free flight tes'- 
ing of dynamically similar models 

Ryan acquired both the majority 
Aerolab stock interest held by US 
Hoffman Machinery Corp. of Ne 
York since 1955, and minority stock o! 
Aerolab founder E. G. Crofut. 


Aerolab will continue operations @ 
Pasadena under direction of Ryan vic 
president E. G. Uhl, former Martis 
Company vice president who joine 
Ryan six months ago. Uhl was genera 
manager of the Martin Division at Or 
lando, Fla. 

Aerolab has specialized in arranging 
standard military rockets such as //or 
est John, Nike, Sergeant, Recruit an 
others into multistage combina! om 
Among Aerolab sounding rockets 1a‘ 
been systems known as Argo, J. sof 
Javelin, Journeyman and Percher " 
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nber of SsaNTA Monica—The main radia- 
tion danger in space travel is expected 
to come not from the Van Allen belts 
hut from the sun itself in the form of 
solar flares and corpuscular streams, 
according to a study by three Douglas 

ve eval. Aircraft Company researchers. 

device They describe these solar emana- 

Il soo Etions as the least understood and per- 














haps the most dangerous of space ra- 


In the corpuscular streams the dose 
rate may be higher than in solar flares, 
but the energies are lower, the Douglas 
scientists said. Shielding of space 
travelers against the streams therefore 
is expected to be simpler. 

The paper also noted that streams 
are preceded by the more dangerous 
flare so that detection and protection 
against the flare will give warning 
against possible arrival of a stream. 

“Usually, the flare activity follows 
very closely the sunspot activity,” the 
paper said. “However, there have been 
many solar bursts of intense radiation 
which have occurred during minimum 
sunspot activity. Although some cor- 
relation exists between sunspot activity 
and solar flare frequency, no definite 
theory can be postulated until satellites 
have explored the flare phenomena dur- 
ing minimum sunspot numbers, i.e., 
approximately five years away.” 

Radiation environment in the Van 
Allen belts comes from high-energy 
protons, the study said, predicting that 
transit through the inner belt might 
yield a dose of 2-10 rem. High-energy 


Solar Radiation May Be Top Hazard 


particles could be stopped by material 
used for space vehicle structure or for 
sustenance, it was stated. 

“In determining the radiation en- 
vironment in detail,” the Douglas sci- 
entists said,” shield estimates will have 
to be examined in light of secondary 
radiations, Since unshielded radiation 
intensities in the inner belt may be as 
high as 100 rem/hr., man will most 
certainly require shielding while per- 
forming extravehicular functions.” 

The study said the outer Van Allen 
belt exhibits an equally dangerous un- 
shielded environment from electron 
fluxes, but it noted that these radiations 
can be removed by modest shields. 

The radiation study was made in 
connection with the hypothetical jour- 
ney of a three-man expedition to Mars 
in a two-stage, 734,000-lb., nuclear- 
powered vehicle. The three scientists 
said the U.S. can undertake such an 
expedition within the next 10 years. 

Radiation exposure on such a 421- 
day round trip, including that from the 
propulsion system, would be within 
permissible limits, the researchers said. 
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con “Solar flares are probably the most 

namen poangerous to man, the paper said. The 
emission of energetic protons during a 
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| equip. flare could result in dose rates as high 

water Ma? 1000 Roentgen per hour in outer 

: * BB space, it declared, The particles are be- 
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uments The study, prepared for publication 

eS, tor Mby the Institute of Aeronautical Sci- 
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sistant chief engineer, space systems; E. 
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says. $9.5 Billion Market 
Seen for Electronics in '59 


Los ANGELES—Profits for elec- 
Co. MBtonics manufacturers will become nar- 
rower despite an increased share of the 


jautics defense dollar, according to a predic- 
> C4P* Hi tion by Kenneth F. Julin, president of 
evelop BR each Corporation. 
In a year-end survey, Julin esti- 
1 Ryan mated the electronics industry will hit 
re fieli M4 peak of $9.5 billion in military and 
unding J °Ommercial production in 1960. 
ht test: But he said mounting competition 
els will prevent price increases in spite of 
aictia rising production costs. Higher cost of 
» US. research and development is expected 
| New to be another factor holding down 
, profits 
lock « Julin said the struggle for survival 
in the industry may last another five to 
ions at eight vears. 
un. vice 
Marts ®Ceramics Division 
onec . 
ae Plant Being Expanded 
at Or- Los ANGELES—Gladding, McBean 
and Company, producing ceramic nose 
angintfeon’s for the Sparrow Ill guided mis- 
5A i — expanding its newly formed 
al echn cal ceramics division. 
ae Ihe company has leased a 15,000- 
P = ‘4.-1t plant in Monrovia which is ex- 
S pat pecte’ to be in operation by Feb. 1. 
J.50" Mi The » ant is described as a highly auto- 
wo" mate. production facility. 
960 Bmissii ; and rockets, January !1, 1960 





CAL Operating New Shock Tunnel 





BuFFALO—C ornell Aeronautical 
Laboratory, Inc. has put on the line a 
new hypersonic shock tunnel for test- 
ing missile designs at speeds up to 14,- 
000 mph. 

Small-scale prototype work has been 
performed for North American Avia- 
tion, Boeing, McDonnell, Chance 
Vought and the Air Force’s Wright Air 


Development Center. A CAL innova- 
tion, “tailored interface,” enables the 
tunnel to produce steady airflows for 
15 milliseconds, about eight times 
longer than possible with previous shock 
tunnels. 

Shock tube is 90 feet long and one 
foot in diameter. Nozzle and test sec- 
tion extend 20 feet beyond the tube. 


45 





Cas 








i 


Ht 















































HEXSEALS 


Modular 
(Explosion- Proof") 


SWITCH 


and 


SHAFT SEALS 


~ wars = 


Fit all industrial electrical 
controls. 


Meet Military Specifications: 
MIL-B-005423A (ASG), 
MIL-B-19257 (Ships), 
SCL-6303 (Sig. Corps), 
Paragraph 183.10-20, 
Part (B) 

U.S. Coast Guard. 


*DISCLAIMER: We cannot assume respon- 
sibility for explosion-proofing any equipment 
not entirely designed by APM, therefore no 
guarantee is made or implied. 


Send for Catalog 359A 


o 
A. P.M. Corporation 
@ (AUTOMATIC and PRECISION MFG.) 
252 Hawthorne Ave., Yonkers, N.Y. 


YOnkers 8-2010 


Designers and Manufacturers of 
HIGH PRESSURE STATIC AND MOVABLE SEALS 
WEXSEALS® + SEELSKREWS®~ SEELBOLTS®~ SEELRIVITS® 
Circle No. 7 on Subscriber Service Card. 
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west coast industry... 





By FRANK G. McGUIRE 


A ten-year “program of action” has been instituted by the Los 
Angeles Chamber of Commerce to combat various industry problems 
during the ’60’s. Chamber President J. E. Fishburn, Jr., commented 
that “serious economic problems are coming into focus just now for 
every business, and the opening of a new decade has a turning-point 
characteristic.” The new program will deal with inflation, excess 
production costs (in which featherbedding is a prime target), surplus 
capacity, and other industry complaints. 

The chamber foresees population increasing from the present 
6.6 million in the metropolitan area to 9.3 million by 1970. The 
labor force is expected to increase from 2.7 million to 3.9 million in 
the same period. Further inflation is predicted, with the value of the 
1947-49 dollar expected to drop from the present $.78 to $.62 by the 
end of the decade. 


Networks Electronic Corp. .. . 

has set up a fourth division, Infrared Laboratories, to develop such 
components as IR detectors, detector dewars, detector coolers, and 
low-noise preamplifiers. Subsequent plans call for the company to 
enter the prime contracting field in IR guidance systems. In the past 
two years, the firm has expanded from a one-product operation to 
one having a line of 55 miniaturized, proprietary products. 


Electronic Engineering Co. of California .. . 

has recently come up with two needed systems. One, a tape search 
and control system, will automatically play back a selected portion 
of tape on the Ampex FR-100, at a search speed of 120 ips. The 
other, a computer language translator, will greatly speed handling of 
Hound Dog test data. 


North American Aviation, Inc. .. . 

has paid its largest employe-suggestion award, $7275, to three tech- 
nicians at Rocketdyne’s propulsion field laboratory. The three photo 
lab employes developed a splicer for oscillograph record paper. Pre- 
viously, much of the expensive paper was wasted on short runs. The 
new machine will eliminate much of this loss. 


Aerojet was outbid in a land auction . . . 

of surplus government property in Yuba County, Calif. AGC, which 
wanted to use the 40,585 acres for rocket engine testing, went as high 
as $45 an acre (a total of $1,826,325) but lost anyway. The land will 
probably be used for cattle raising. 


Douglas’ F. W. Conant... 

feels the transition from aircraft to missiles is primarily an engineer- 
ing transition, and will be performed most rapidly under pressure 
from a generation of engineers and scientists. The senior vice presi- 
dent of Douglas Aircraft suggests that the manufacturing transition 
is not as drastic as the engineering transition. Likening the situation 
to the change from sail to steam, he said he feels no fear for the 
future of Douglas in the Missile/ Space Age. 


United Research Corp... . 

is rapidly “organizing and getting under way” in the industry, and 
expects to play a major role in the space effort. Two multimillion- 
dollar facilities are under initial construction, one in Sunnyvale and 
the other 13 miles southeast of San Jose. Reports indicate the firm 
will make a dramatic bid to demonstrate its capability in solid-propel- 
lant rocketry by developing, entirely with its own funds, a million- 
pound-thrust booster in a relatively short time. 


Hewlett-Packard’s new test instrumentation . . . 

which is quite flexible because it’s assembled from standard com- 
patible components, has the name “MARTINI” hung on it. Seems 
the name stands for “Massive Analog Recording Technical Instru- 
ment for Nebulous Indications.” A footnote at the bottom of the tech 
sheet says “Machine and operator require same before and after 
operation.” 
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— people 


Alfred H. Faulkner: appointed tech- 
nical director of 
Automation Indus- 
tries, Inc.’s Datran 
division, responsible 
for all engineering 
and manufacturing 
activities. 

Faulkner was 
formerly senior staff 
engineer for Tel- 
emeter Magnetics, 

FAULKNER Inc. In_ previous 
positions he developed a line of commer- 
cial electronic instruments and was super- 
visor of electronic switching systems for 
Automatic Electric Co. He holds patents 
on twenty inventions and has thirty pend- 


ing. 


Robert F. Goodwin: vice president, 
elected president of 
Airtek Dynamics, 
Inc., manufacturer 
of missile assem- 
blies, ground sup- 
port equipment and 
commercial marine 
hardware accessor- 
ies, succeeding Gus- 
tave G. Michel, 
f named chairman of 

GOODWIN the board. 

Goodwin joined Airtek in 1956 as 
works manager after previous experiences 
in executive and engineering positions 
with General Metals Corp., George H. 
Elliott & Co., Martin Co. and Pratt & 
Whitney division, United Aircraft Corp. 








Philip S. Hessinger: named research 
manager for Na- 
tional Beryllia Corp. 
In the newly created 
position he will be 
associated with Dr. 
Eugene Ryshkewich, 
director of research, 
in the development 
of beryllium oxide 





and other pure 
metal oxide ceram- 
HESSINGER ics. 


Previous post: acting director, re- 
search and development for Mycalex 
Corp. of America; also engaged in and 


directed ceramics research at Ohio State 
University Research Foundation and 
Wright Air Development Center. 


r. ~— Shinafelt: appointed to the 

newly-created posi- 
tion of director for 
quality control and 
service departments 
of the Aeronautics 
division of Chance 
Vought Aircraft, 





Inc. 
Prior to joining 
Vought (1947), as 
assistant supervisor 
iINAFELT of engineering liai- 
son, Shinafelt served with the Navy's 


miss es and rockets, January |1, 1960 


Bureau of Aeronautics as project officer 
on several aircraft programs. 

M. M. Siar, Jr., assistant service man- 
ager, will succeed Shinafelt as manager 
of the service department. 


Frederick C. Durant, III: named di- 
rector of public and government rela- 
tions and E. Douglas Kenna, Jr., director 
of marketing at Avco Corp.’s Research 
and Advanced Development Division. 

Durant, who joined Avco in 1957 as 
executive assistant to the director of 
Avco-Everett Research Laboratory, was 
previously a staff member of Arthur D. 
Little, Inc. Kenna returns to Avco from 
Westinghouse Electric Corp., where he 
was product division manager. 


Richard M. Clarke: elected sales man- 
ager of Joclin Manufacturing Co., de- 
signers and custom molders of high and 
low temperature reinforced plastics. Was 
previously in charge of product design 
and development. 

Other appointments: Kerin G. Board- 
man, West Coast regional manager; 
Arthur J. Goodwin, representative for the 
New England States; Stephen C. Mark- 
ham for Upper New York State and the 
Great Lakes Region; Bedford Byron for 
the Middle Atlantic States and Metro- 
politan New York. 


Robeit B. Corby: appointed staff en- 
gineer in the program planning depart- 
ment of Motorola, Inc.’s Western Mili- 
tary Electronics Center. Corby joined the 
company in 1953 as assistant manager in 
microwave products, was formerly mar- 
keting coordinator for the firm’s military 
plants. 


Efcon, Inc. names Joseph Sipovic proj- 
ect engineer of the film capacitor division 
and Adolph Herbst project engineer of 
the tantalum capacitor division. 

Sipovic was formerly chief engineer 
with the condenser products division of 
New Haven Clock & Watch Co. Herbst 
was previously associated with Pyramid 
Electric Co. as chief field engineer and 
was responsible for the development of 
tantalum capacitors. 


Dr. M. John Rice, Jr.: appointed man- 
ager of semiconductor material engineer- 
ing at CBS Electronics, manufacturing 
division of Columbia Broadcasting Sys- 
tem, Inc. Was formerly director of re- 
search for Trancoa Chemical Corp. and 
prior to that senior chemist with Transi- 
tron Electronics Corp. 


James P. Murray: Boeing Airplane 
Co.’s Washington representative for thirty- 
one years, has retired but will continue 
as an advisor to the company. He has 
been a vice president for many years and 
one of the nation’s first airmail pilots, 
having flown in World War I. 


Clifford E. Roberts, with Boeing since 
1946, now manages the Washington office. 


Lawrence S. Churchill, Jr.: joins 
Stavid Engineering, Inc. as engineering 
consultant in underwater electromagnetic 
propagation and ASW projects. He was 
formerly a member of the technical staff 
of Bell Telephone Laboratories, Inc., en- 
gaged in research and development and 
systems engineering in connection with 
underwater sound and sonar systems. 


The Pall Corp. appoints the following 
to four newly-created engineering posts: 
Charles H. Hacker, chief engineer indus- 
trial filters; Martin Kurz, manager of 
porous metals; Stanley Sakol, assistant 
sales manager and Morris Sankey, direc- 
tor of quality control. 


Dr. S. Dean Wanlass: former market- 
ing manager, elected to the newly-created 
position of manager of product planning 
for Aeronutronic, division of Ford Motor 
Co. 

Prior to joining the division he was 
manager of the inertial navigation depart- 
ment of Lockheed Aircraft’s Missile Sys- 
tems Division, Ramo-Wooldridge Corp. 
and Hughes Aircraft Co., where he made 
important contributions to the ICBM and 
Falcon weapon systems. 


Just Published! 


TELEMETERING 
SYSTEMS 


by PERRY A. BORDEN 
Associate Professor of 
Electrical Engineering 
University of Dayton 
and W. J. MAYO-WELLS 


Consultant, Telemetering 
Instrumentation Administration 





Covers full details on the practical aspects 
and possibilities of both mobile and station- 
ary telemetering. The authors stress the 
similarities between the two methods in 
order to point out their increasing mutual 
dependencies in regard to practices and 
techniques. 

Order your on-approval 


copy today from— 
REINHOLD PUBLISHING CORPORATION 


Dept. M-582, 430 Park Avenue 
New York a We Be 


Circle No. & on Subscriber Service Card. 


47 





-— 





























eae 
a 


ae 








Employment 


... that people are talking up Magnavox in the military and industrial 
fields as well? That we not only make the world’s finest stereophonic 
high fidelity, radio phonographs and television instruments, but do 
vital work for some of the principal names in government and 
industry both here and abroad? We are, in fact, currently engaged 
in advanced electronic activity covering the broad 

areas of communications, airborne radar, missiles, anti- 

submarine warfare systems and data processing 

equipment. And the growing demand for our services in 

every one of these fields has made it necessary to put in 

a call for more creative talent. If you’re an engineer with 

a yen for challenge . . . if you like to work with interesting, --;,, 4 
capable people... and if you very definitely DON’T Bs 
intend getting lost in the crowd... look into 

Magnavox. There’s a promising future ahead. 


Phone Dick Eary (collect, of course) at 
Eastbrook 9721 in Fort Wayne or write 
him today for complete information, 
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AN FITTINGS & HARDWARE 


Stainless, Aluminum, Brass, Steel. All sizes 
—immediate delivery from world’s largest 
shelf stock. Buy direct from manufacturer. 
Lower pricee—Quicker service. Send for free 
wall charts showing complete line of AN & 
MS fittings and hardware. We also machine 
parts to your own special print. 

COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd., Culver City, California 











DIVISION HEAD 
& ANALYSTS 


FOR APPLIED MECHANICS 
Masters or Ph.d. required 


'o work on aero-thermodynamics, 
heat transfer, structures problems in 
rocket, nuclear and test facilities 


Citizenship Required 


his position offers top pay in met- 
litan area. Challenging work on 
pany produced hardware. 


ur Employees know of this ad. 
Box MR 485, 125 W. 41 St., N.Y. 36 
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FIELD ENGINEER Thumbing through the pages of 


this magazine points up a salient 
fact —there’s a field engineer shortage, or at least, there’s a 
shortage of good ones. The only investment an engineer has to 
make in order to change jobs is a short resume, a 4* stamp and 
an envelope. But what does the new job mean? Does it mean more 
routine work in a different location, and a few extra dollars in 
the paycheck ; or does it mean the opportunity to utilize all your 
skills in a position where you can really move ahead? @ If the 
job turns out to be the former, you’ve spun your wheels profes- 
sionally. On the other hand, if the job requires real use of your 
technical talent, and it’s with a growing, wide-awake organiza- 
tion, then your future is just about what you make of it. @ This 
brings us to what we want to say about our organization — 
General Electric’s fast-moving Ordnance Department. We’re not 
Utopia for a field engineer, but who is? We’re fast on our feet, 


‘and we want field engineers who can keep the present hardware 


going while formulating new equipment and systems 
concepts. There’s plenty of opportunity to em- 

ploy “blue sky” thinking as long as you 
can plug it into a solid engineering ap- 
proach. Field engineers are important 
to our future because they deal di- 
rectly with our customers, and suc- 
cess in this area means just one 
thing — more business for us. @ If 
you’re convinced you’ve got to 
change jobs, why not let us tell 
you how a field engineering posi- 


will lead quickly to an advanced posi- 
tion in R&D, manufacturing, market- 
ing or product service management. 
@ Immediate assignments are available on such 
advanced weapons systems as Polaris, and the Atlas 
Tracker Antenna —if you have a BSEE or BSME with 2-4 years 
experience in electronics weapons systems, computers, tran- 
sistors, gyros, ballistics, telemetry, data analysis or servo sys- 
tems. @ Assignments are principally at domestic bases that in- 
clude Portsmouth, N. H.; Charleston, 8. C.; Newport News, Va.; 
Key West and Cape Canaveral, Fla.; Mare Island (S. F.) and 
Sunnyvale, Calif. @ Please write, including salary requirements 
to: Mr. R. G. O’Brien, Rm. 73 WB. 


fORDNANCE DEPARTMENT 


OF THE DEFENSE ELECTRONICS DIVISION 


Genera @ ELECTRIC 


100 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS 


tion with Ordnance Department . 
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Space Program—Direction by Default 


One of the main problems with the nation’s 
space program is that no one is really running it. 
Partly through lack of time and partly through 
lack of appreciation, the President has declined 
the assignment. By default most of the decisions 
these days are being made by Dr. T. Keith 
Glennan, Administrator of the National Aero- 
nautics and Space Administration. 


Under the provisions of the National Space 
Act—and at the insistence of the Administra- 
tion—Congress made the President Project Officer 
for the American space program. 


The act specifies that he shall “survey all 
significant space activities, including policies, 
plans, programs and accomplishments; develop 
a comprehensive program; designate and fix re- 
sponsibility for direction; provide for effective 
cooperation; resolve differences arising among 
departments and agencies . . . including whether 
a particular project is an aeronautical and space 
activity.” 

The attention of a very busy President is 
directed to the space program on those in- 
frequent occasions when he meets with the Na- 
tional Aeronautics and Space Council, of which 
Dr. Glennan is a member. On these occasions, 
we are informed, the NASA chief briefs the 
President for 30 minutes, before the program, 
and items on the agenda are disposed of at the 
meeting without debate. Dr. Glennan suggests the 
action or lack thereof and the President nods 
concurrence. Thus the program is set. 


This is hardly what Congress had in mind 
and we doubt it is what the country—as it 
watches us fall further and further behind the 
Russians—wants. For one thing, it indirectly and 
inadvertently gives NASA a powerful and per- 
haps decisive voice in determining the military 


role in space. This the National Space Act rather 
specifically prohibits. 


For another, it places in the hands of one 
man a great deal more authority than was con- 
templated when his job was created. The written 
law says that the NASA Administrator shall 
“plan, direct and conduct aeronautical and space 
activities” (except military) as programmed by 
the President. The law presumably did not intend 
that the chief of NASA should be dictating the 
national space program. 


With the reconvening of Congress, several 
committees have announced firm or tentative 
plans for conducting thorough investigations of 
the U.S. space program. 


We would like to suggest that the House and 
Senate Space Committees, as the groups most 
concerned, point their investigations toward a 
consideration of reworking the law to: 


@ Relieve the President of his assignment 
as Project Officer for the space program, a task 
he can’t possibly have time to carry out. 


@ Change the charter of NASA from pro- 
grammatical to functional. Give NASA the job 
of exploring space. 

@ Reaffirm the military role in space to 
clarify the grey areas now existing between the 
Department of Defense and NASA. 

There’s no real need for all this confusion 
about space and its use—peacefully, commer- 
cially, militarily or what have you. Space is a 
place—not a program. Let NASA explore it. 
Let the Services be prepared to defend our right 
to use it. And let the other government agencies 
(such as the Department of Commerce for weather 
forecasting) and private industry make hay with 
what the explorations produce. 


CLARKE NEWLON 
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Here are samples of 1.G.W. precision 
power gearing with fine tooth forms 





and close limit crowning by the 1.G.W. 
Micrown process. The gears operate 
at unbelievable velocity in missiles and 
superchargers and at astonishing torque 
loads in helicopters. 


missile precision 


| 
is our kind of precision i 


@ Exacting tolerances—tight schedules—they’re all 


in a day’s work at 1.G.W. Day after day, year after 





year, our experience in the missile and aircraft field 
ener - to put teeth in the word precision—and INDIANA GEAR WORKS, INC. 
precision into teeth. INDIANAPOLIS 7, INDIANA 
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SOLID PROPELLANTS 
viele 43m lepie) +) 
BALLISTIC COMPONENTS 


Packaged Energy /om rocket power / Tatce 


Rocket Power/Talco is devoted primarily to the development and manufacture of solid 
propellants, rocket motors and ballistic system components. In short, we deliver the powe 
the package and the parts. @ The recent consolidation of Rocket Power and Talco Engi 
neering as a single operating division of The Gabriel Company provides an integrated system 
capability ... combining Talco’s experience in pyrotechnic and cartridge actuated devices wit 
Rocket Power’s knowledge of rocket motors and solid propellants. « In our new, complete! 
modern facility, some of the foremost minds in solid propellant and ballistic engineering ar 
at work ...in research...development...and manufacture. Our R & D capabilities i 
advanced propulsion are outstanding. We offer quantity production of solid propellant rockets 
as well as ballistic devices. @ For your next packaged energy requirement, you are invited té 
contact Rocket Power Talco, Falcon Field, Mesa, Arizona. 


Minin a ROCKET POWER / TALCO 
CHARLES E. BARTLEY 


President 





CAREER OPPORTUNITIES are available for qualified engineers and scientists MESA. ARIZON 
Write for complete information. i i asadena, Dayton and Washington C 
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